PHOTOGRAPH  THIS  SHEET 

FILE  COBS 

INVENTORY 


JM/. 


DISTRIBUTION  STAMP 


DISTRIBUTION  STATEMENT 


DATE  RETURNED 


89  12  12  013 


DATE  RECEIVED  IN  DTIC 


REGISTERED  OR  CERTIFIED  NO. 


OTIC  row  70A 
Mtt  ** 


PHOTOGRAPH  THIS  SHEET  AND  RETURN  TO  DTIC-PDAC 


DOCUMENT  PROCESSING  SHEET 


U*tO  UNTIL 


mmxsaffjps&m 


AD-A215  927 


AMAQ  0 w  MNW~ 
fl0f£  U W* 
fofr*<6L£ 


:! 


it 


THIS  DOCUMENT  IS  BEST 
QUALITY  AVAILABLE.  THE  COPY 
FURNISHED  TO  DTIC  CONTAINED 
A  SIGNIFICANT  NUMBER  OF 
PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


SAGAMORE  IX 


CONFERENCE  ON  CHARGE,  SPIN  AND  MOMENTUM  DENSITIES 
Luso  -  Bussaco,  PORTUGAL 
26  June -2  July  1988 


ABSTRACTS 


DEPARTAMENTO  DE  FISICA 
UNtVERSIDADE  DE  COtMBRA-  PORTUGAL 


INDEX 


Posters: 


Page 


PI  -  Spin  densities  add  theoretical  3 
P2  ~  Charge  densities  23 
P3  -  Momentum  Densities  3 9 
P4  -  Miscellaneous  57 


Author  Index 


75 


i 


.) 


Pi  ■  Spin  densities 


and  theoretical 


r 


Pl.l 


7 


X  —  Ray  DH<r»ctlon  ,  Electron  D>nsi  t  i  and 

Chemical  Banding 

M. H. E. Schwarz ,  L . Menachi ng ,  K.Ruedenberg  and  L. Millar 
(Thaoratlcal  Chaaiatry  Broups,  Univaraity  of  Slogan,  Saraany,  and  Iowa 
State  Univaraity,  Aaaa,  USA) 

Molecular  alactron  danaitiaa  ara  oftmn  examined  in  tha  fora  of  diffe- 
ranca  danaitiaa  <00a).  Con van t i on a 1 1 y  thay  ara  dmflnmd  with  raapact  to 
tha  aupariapoaad  danaitiaa  of  tha  aoharicallv  avaraaad  atoaa.  Thaaa 
DO*  ara  danotad  hara  aa  Total  Difference  Danaitiaa  (TDDa) .  Thay  ara 
particularly  useful  for  tha  diacuaalon  of  tha  alactroatatic  fields 
craatad  by  aolaculaa  in  tha  apaca  around  thaa.  Howavar,  only  atoaa 
With  spatially  nondegenerate  ground  atataa  ara  of  nacoaaity  apharical- 
ly  ayaaatrlc.  float  atoaa  with  op  an  p  and  d  ahalla  ara  not,  and  conse¬ 
quently  thalr  TDDa  ara  af tan  doainatad  by  ouadrupol ar  danaity  diatri- 
butiona  which  ara  tha  raault  af  tha  orlantation  of  tha  undaforaad 
atoalc  aroundatataa.  Thaaa  oriantational  affacta  can  ba  quit a  larga 
and  hi da  tha  genuine  ataaic  daforaatlona  that  ara  aaaoclatad  with  aola- 
cula  foraatlon.  Sacauaa  af  tha  auparpoaition  of  tha  atoalc  orlantation 
and  chaaical  daforaation  affacta,  it  ia  intrinaically  difficult  to  cow- 
para  TDDa  of  different  ayataaa,  and  tha  tara  "daforaation  danaitiaa" 
for  than  aaaaa  unfortunate. 

Ac  a  aora  appropriate  quantity  for  tha 
el ucldatl an  of  the  nature  of  chaaical 
binding,  tha  frfgrJMfclgl.FWWi-; 

tv  (CBS)  ia  defined  hara  with  raapact  to 
the  reference  danaity  af  a  pro *01 ecul a 
whoaa  unaarturbad  atoaa,  in  addition  to 
being  adaitlanad  at  thalr  correct  placaa 
in  tha  del ecul a,  aleo  have  their  nuiti- 
polaa  appropriately  oriented.  This  proce¬ 
dure  to  aleo  a  natural  ana  free  on  inf cr¬ 
eation  theoretic*!  point  af  view.  The 
approach  ia  applied  to  theoretical  donal- 
tioo  to  a  eerie*  of  eaall  aoleeulee  end 
to  experimental  K-ray  acattering  date  of 
e  ear lee  of  organic  molecular  crystals. 

The  eigenvalues  of  the  orientation  tensors  ere  compared  with  theoreti¬ 
cal  Hulllken  population*.  The  CDDs  offer  a  coherent  picture  of  bond 
and  lono  pair  density  daforaation*.  In  particular  fluorine,  oxygen  and 
nltogen  compound*  do  no  longer  exhibit  exceptional  feature*. 
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The  effects  of  hybridization,  charge  transfer  and 
constructive  interference  on  the  electron 
deformation  density  maps  of  the  first-row  hydrides 


Arthur  A.  Low  and  Michael  B.  Hall 
Abstract 

Standard  deformation  density  mips,  molecular  density  minus 
the  sum  of  the  spherical  atom  densities,  may  show  sonar  feature* 
contrary  to  what  is  expected  by  chemical  intuition.  This  is  doer  SO  the 
effects  of  hybridization  and  charge  Inmate  on  these  maps  which  caa 
mask  the  effects  of  constructive  interference  of  atomic  orbitals. 
Changing  die  choice  of  promolecate  so  the  sum  of  valence-state 
hybrid  atoms  partitions  the  effects  pf  hybridization  oat  ef  the 
standard  deformation  density  map*.  Anothor  choice  of  pcomctaenli, 
namely  die  sum  of  the  densities  of  the  singly  occepied  OVl  peh 
orbitals,  subtracted  from  die  total  OVl  molecular  density,  produces 
deformation  density  maps  which  parti  dons  out  die  effects  ef  charge 
transfer.  This  produces  deformation  density  maps  which  only  *how 
the  effects  of  eonatrnctive  interference.  These  deformation  density 
amps  end  various  difference  density  maps  of  the  first-row  hydrides, 
AH,  (A  ■  Li-P,  x»l-4)  are  computed  in  order  to  observe  the  effects  of 
hybridization,  charge  transfer  end  constructive  interference  on  their 
deformation  density  maps. 
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Polarisation  effects  in  Mg(water)6(hydrogenmaleate)2 
P.  Vanhouteahem.  A.T.H.  Lenstra  and  H.J.  Geise 
U.I.  Antwerpen,  Dept.  Chemistry, 

Universiteitsplein  1,2610  Hilrijk  (Belgium) 

An  electron  density  study  of  the  title  compound  was  carried 
out  using  low  temperature  (100K)  X-ray  and  neutron  data.  A 
nearly  synserle  deformation  density  was  observed  in  the  hy¬ 
drogen  maleate  moiety,  even  though  the  moiety  has  no  crys- 
tallographically  imposed  symmetry.  This  observation  points 
towards  a  large  internal  consistency  in  the  data.  With  the 
fig-ion  at  an  inversion  center,  the  metal  coordination  con¬ 
tains  three  independent  water  molecules.  Only  ana  shows  • 
deformation  density  compatible  to  the  distortion  expected 
from  an  'ab-lnitio'model  (fig.l.  >.  the  distortion  observed 
in  the  K2o  bisecting  plane  of  the  two  other  water  molecules 
has  no  parallel  in  the  theoretical  nodal  (flg.2.),  and  la 
believed  to  Be  connected  to  the  electrostatic  potential  crea¬ 
ted  by  the  H20  neighbours.  Mince,  me  calculated  a  deformation 
potential  from  the  difference  between  the  multipole  and  an 
independent  atom  model,  leaving  put  the  water  molecule  unde# 
investigation,  for  the  'normal'  820  we  find  a  nearly  Constant 
deformation  potential  (fig.3.),  whereas  the  maps  for  the 
'anomalous'  820  entities  now  much  larger  variations(fig.4.). 
the  observed  polarisation  follows  an  electronic  redistribution 
along  an  equi potential  plane. 


figure  1.  figure  2. 


figure  3. 


figure  4. 


Transferability  of  localized  charge  distributions 
Harry  Bruning  and  Dirk  Fei  1 

CHamX cat  Physics  Laboratory  ,  TWnts  Univormi  ty 
PS  S/7,  7SOOAE  Ehschsd*.  th*  Nothbrlbnti*. 

The  calculation  of  tha  electrostatic  Intaraction  in  aolacular 
complexes  require*  knowledge  of  tha  charge  distribution  in  the 
Monomers .  Only  for  small  molecules  this  knowledge  can  be  obtained 
by  guantumchemical  calculation.  The  present  study  shows  how  the 
electron  density  distribution  in  crown  ether  molecules  can  be 
obtained  by  addition  of  fragment  densities,  derived  from 
Hartree-Fogk-Blater  calculations  on  HjO,  CH3OH,  CHgOCHg.  The 
constructed  density  is  compared  with  the  electron  density 
distribution  in  16-crown-d.  Transferability  is  saan  to 
apply  to  polarisation  by  Ionic  guasts  as  well. 
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Electron  Penalty  in  the  Alkali  Halid*  Crystals  * 

G.Bdbel,  P. Cortona  a.  F.G.Fumi 
Dipartimento  di  Fisica,  University  di  Genova  and  CXSM/MPI 
GNSM/CNR,  Unity  di  Genova  (Italy) 


Structure  Factors  at  room  temperature  are  computed  for 

LiF,  NaF,  NaCl  and  KCl  by  means  of  theoretical  Ionic  fora 

factors  and  theoretical  Debye-Mallar  factors.  The  values 

* 

obtained  are  compared  with  the  best  available  experimental 
data.  For  LiF  and  KCl  -  for  vhiah  good  experimental  data  are 
available  -  urn  find  excellent  agreement,  while  for  Med  end 
NaF  the  discrepancies  that  we  find  can  be  rather  naturally 
attributed  to  deficiencies  of  the  experimental  data.  We 
conclude  that  there  is  no  apparent  need  to  queetion  the 
validity  of  the  DW  theory  as  recently  proposed  in  the 
literature . 


Supported  in  part  by  a  grant  from  the  Italian  Research 
Council  under  the  French-Italian  Scientific  Collaboration 
Agreement. 
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Electronic  density  study  of  hexacarbonyi  -p  -dl-t-buty lacetylene 
-dl-iron  :  a  joint  experlaontal  and  theoretical  study. 

I 

by  P.Baert  and  A.Laaayen  UPR  de  physique  Bat.  PS 
USTL  59655  Vfileneuva  d'Ascq  Prance. 

R.Wlest  and  N.Benard  lab.  de  chiale  quantique  Instltut  Le  Bel 
University  L.  Pasteur  P67000  Strasbourg  Prance. 

An  experlaental  electronic  density  and  a  theoretical 
analysis  of  the  title  coapound  have  been  undertaken.  ' 

The  deforaation  density  calculated  with  *XH0  foraalisa 
at  e  resolution  of  0.90  1  (014*  (I))  shoes  four  peaks  around 

the  Pe  atone.  Nultlpole  reflneaents  with  different  eodela 
here  been  dona  us Ins  the  Stewart  eodif led  by  Hansen  1  Coppsns 
foraallea.  The  best  results  are  obtained  with  the  4s2  lnoerpepated 
the  core  and  the  Id®  represented  by  the  aonopole  I .  There  Is  good  I 

asreeeent  between  the  aodel  dynaaic  aeps  end  the  experlaental 
ones.  The  d  orbital  occupancies  have  been  calculated  from  the 
aultlpole  peraaeters. 

Interpretation  of  the  experlaental  and  theoretical  results 
shows  that  the  foraal  double  aotal-netal  bond  postulated  for 
PCj(C0)s(HC2H)  does  not  Involve  any  direct  coupllns  between 
the  aetal  d  electrons.  The  aetal-aetal  Interactions  are  effective 
throush  back-donation  processes  Involving  either  the  seal- 
brldslns  carbonyl  or  the  acetylenic  sroup. 

These  results  are  coapared  to  those  of  the  Co2(C0)fi 
((CHjIjCj  coapound  which  has  two  aore  electrons. 
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E.N.  Maslen  &  N.  Spadacdni 

Crystallography  Centre,  University  of  WA,  Nedands  6009  West  Australia 

Medium  Range  Atomic  Overlap  in  Perovskite  Structures 

Ap  maps  for  the  transition  metal  KMF3  perovskites  have  been  studied  extensively  (Kijima 
et  at,  1981;  1983;  Miyata  et  al,  1983;  Spadaccini,  1988).  The  divalent  metal  M  is 
octahed'ally  coordinated  to  F  atoms,  with  eight  second  nearest  neighbour  K  atoms 
located  on  the  <1 1 1>  vectors.  Ap  along  the  M-F  bonds  is  increasingly  depleted  from  the 
Mn  to  the  Ni  structure,  as  expected  for  an  exchange  term.  The  density  along  the  M-K 
vectors  is  correspondingly  enhanced.  The  Ap  map  for  KMnF3  is  shown  in  Fig.  1. 

There  is  a  structural  cavity  midway  between  and  2A  from  the  K  atoms,  which  is  2A  and 
2.8A  from  the  F  and  M  atoms  respectively.  Ap  at  that  location  is  .6eA~3  for  KMnFa, 
progressively  decreasing  to  a  hollow  of  -.8eA'3  in  the  Ni  structure.  This  cannot  result  from 
random  error  and  is  unlikely  to  arise  from  related  systematic  errors  in  four  separate 
experiments.  Though  too  far  from  the  atomic  sites  to  be  attributed  to  known  chemical 
effects,  the  changes  through  the  series  are  highly  correlated  with  other  significant 
features.  Ap  values  at  the  F  atom,  in  the  metal  eg  orbital  and  the  density  in  the  metal  feg 
orbital  projected  onto  the  MF4  plane,  are  plotted  against  cell  dimension  for  the  series  in 
Fig.  2.  The  variation  with  cell  size  is  Hnear.  This  is  not  surprising  for  Ap  near  the  atomic 
sites,  since  the  overlap  between  the  metal  atom  and  the  F  ligands  must  vary  in  a  regular 
manner.  However  Ap  at  the  structural  cavity  shows  the  same  linear  variation.  Because 
the  feature  Is  far  from  the  nuclei,  at  a  site  of  low  electrostatic  potential,  this  has  significant 
implications  for  the  related  series  high  Tc  LnBa2Cu307  superconductors. 
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QUANTUM  TOPOLOGY  APPROACH  TO  THE  X-RAY  DIFFRACTION 
RESULTS  INTERPRETATION: ETHANE,  ETHYLENE,  ACETYLENE 

KAPPHAHN  n,  TSIREL'SON  V.S.,  OZEROV  R.P. 


Mendel ««v  institute  of  Chen leal  Technology 
Moscow  12S820,  Miusskaya  Sq.  9,  U.S.S.R 


The  chemical  bold  In  Molecules  and  crystals  la  .often 
analysed  In  terns  of  the  deformation  density  distribution . 
There  exists  another  approach,  suggested  by  Bader  at  al . , 
which  is  dealing  with  topological  analysis  of  the  electron 
density  distribution  p(r) .  This  method  is  bnaeed  on  the  Bend 
thorn  catastrophe  theory,  concerned  With  different  types  of 
critical  points  revealing  and  etatosists ,  of .  the  Plr)  function 
end  its  derivativee  estimation  et  that  points .  The  advantage 
of  this  approach  is  the  absence  of  a  reference  model  indusmd 
into  calculatlone.  * 

the  method  of  topological  analysis  of  the  p(x)  tttnotj^an 
derived  from  X-ray  diffractied  maeaur amenta  ia  m  wptimfc 
atructura  analysis  drawbacks  (amah  as  finite  reeolatlom, 
aeries  termination  affect  etc.)  being  taken  lntd  aooount . 
Topological  results  for  the  experimental  density  t«iy(tlo( 
the  crystals  CyH 6.  C2H4,  CyHy  ere  compared  with  those  from  the 
free  molecular  theoratlcal  density  Pth(c)  of  C2H4,  C3H4  and 
C2H2 .  An  estimation  of  the  Influence  of  atoailc  thermal  nations 
on  the  topological  charactarlatlcs  of  p(r)  for  the  single, 
double  and  tripla  bonds  has  been  given.  The  topological  method 
allowa  to  receive  more  information  fron  the  X-ray  diffraction 
experiment,  for  Instance,  about  intsrmolecular  interactions, 
chemical  reactivity  and  the  most  probable  sides  of 
electrophilic  end  nucleophilic  stacks. 
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CHARGE  DENSITY  DISTRIBUTION,  ELECTROSTATIC  POTENTIAL 
AND  COMPLEX  FORMATION  ABILITY  OF  SOME  NEUTRAL  AGENT 

VARNEK  A.A..SLEBOVAS.,  KUZNETSOV  A.N. 


Mendeleev  Institute  of  Chemical  Technology. 
Mlusskaja  Sq.  9,  Moscow  125820,  U.S.S.R. 


i 


? 


Charge  density  and  electrostatic  potential  (MSP) 
distributions  have  been  obtained  from  the  quantum- chemical 
calculations  (MMDO.CNDO/2) and  crystal  chemistry  considerations 
for  some  macrocyclic  and  phosphorganic  agent. 

1.  Introduction  of  the  electron  acceptors  (C1.N02)  Into 
the  benzene  rings  of  dlbenzo-18-crown-6  (I)  reduces  the  ligand 
donor  stoats  charges .  Slecdonor  alkillc  subs tl tutors  (Me+Oct) 
practically  do  not  Influence  on  the  charge  distribution  In  the 
nacrocycle  cavity.  The  negative  MSP  values  In  the  macrocycle 
cavity  in  dlehloro- (II)  and  dinitro- (III)  derivatives  I  are 
lower  than  in  I  but  in  dlalkile  derivatives  (IV)  MSP 
distribution  is  same  as  in  Z.  The  stability  of  the  complexes 
II  -IV  with  metal  cations  reduction,  regarding  un substituted 
ligand,  which  has  been  observed  experimentally,  can  be 
explained  by  some  reasons:  by  cation-ligand  interaction  energy 
lowering  in  II  and  III,  by  solvatatlon  effects  in  IV .  These 
suppositions  have  been  confirmed  by  molecular  mechanics  and 
Monte -Carlo  methods. 

2.  The  complex  formation  and  extraction  ability  in  the 
rows  (MeO) 3PO- (MeO) 2MePO-MeOMe2PO-Me3PO  and  (MeO) 2 (OH) Po- 

- (MeO) Me (OH) PO - Me2 (OH) PO  increases  while  changing  the 
alkoxylic  radical  by  alkillc  one.  As  the  result  of  such 
substitution,  according  calculations  the  donor  oxygen  atom 
(Oph)  negative  charge  is  reduced  while  the  MEP  value  in  Oph 
vicinity  becomes  more  negative.  So  that  MEP  distribution 
describes  the  complex  formation  ability  better  than  atomic 
charge  analysis. 
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THE  ATOMIC  AND  ELECTRON  STRUCTURE  REFINEMENT  WITH  THE 
USE  OF  A  PRIORY  CHEMICAL  BOND  DATA 

KRASHENINNIKOV,  M.  V. 

Mendeleev  Institute  of  Chemical  Technology, 

Moscow  125820,  Miusskaja  Sq.  9,  U.S.S.R. 

\ 

* 

i  The  free  spherical  symmetric  atom  model  is  usually  used 

I  in  the  traditional  Methods  of  covalent  crystal  structure 

f  refinements.  Sane  of  the  important  atonic  electron  density 

(distribution  peculiarities  are  not  taken  Into  account  In  this 
model.  This  can  influence  the  thermal  parameters,  scale  factor 
1  and  other  values  refined  as  well  as  the  experimental  electron 

density  distribution.  Many  Models  (aspherical  form  factors, 
double  atom,  a- technique,  multipole  decomposition)  had  been 
suggested  in  order  to  improve  the  situation. 

The  iteration  refinement  procedure  ie  proposed  which  is 
dealing  with  the  standard  parameters  determination  as  well  as 
full  crystal  potential  distribution  in  reciprocal  vacs 
calculation.  The  corrections  to  the  experimental  and 
calculated  structure  factors  can  also  be  determined  in  the 
linear  quantum  perturbation  theory  approach  the  Feral  wave 
number  being  taken  into  account .  Procedure  converges  to  the 
self  consisted  parameters  into  the  limit  accepted. 
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MOESSBAUER-EFFECT  STUDY  OF  THE  SPIN-DENSITY-VAVES  IN  Cr* 

S.  M.  Dubiel,  Institute  of  Metallurgy.  Academy  of  Mining 
and  Metallurgy.  PL -30-059  Krakow,  Poland 

A  fascinating  phenomenon  known  as  spin-density  waves 
CSDVO  in  metallic  chromium  was  up-to-now  mainly 
investigated  by  means  of  neutron  and  x-ray  scattering 
techniques.  Ve  will  show  that  also  a  spectroscopy  based 
on  the  MOessbauer  effect  l.e.  a  technique  involving  the 
hyperfine  interactions  can  successfully  be  applied  to 
study  SDV  and  associated  effects. 

In  particular,  using  llySn-site  Moessbauer  effect  we 
succeeded  C i)  to  observe  the  so-called  -  spin-flip 
transition  in  metallic  chromium  i.e.  the  transition  at 
T~123K  between  transversally  and  longitudinally 
polarized  SDV  and  <ii)  to  detect  the  third  harmonic  of 
SDV  and  to  quantitatively  determine  ita  relative 
contribution. 

In  our  model  study  we  show  that  the  119S#-*ite 
Noessbauer  spectra  are  well  sensitive  to  such  parameters 
characterizing  SOW  like:  higher  order  harmonics,  their 
signs  and  their  relative  amplitudes.  This  can  he  taken 
as  a  challenge  for  the  Moessbauer  spectroscopy  In  its 
future  applications  in  this  field. 

*  Supported  In  part  by  The  Institute  of  Physics.  PAM, 

Warsaw 
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THE  INFLUENCE  OF  INEQUIVALENT  COBALT  SITES  ON  THE  SPIN  AND  ORBITAL 
MAGNETIC  MOMENTS  IN  TCOg 


Barber*  Szpunar  and  Vedene  H.  Sal th,  Jr. 
Department  of  Chemistry,  Queen'*  University 
Kingston,  Ontario,  Canada  K7L  3N6 


Self-oonalstent  band  atruoture  calculations  for  TCo*  have  been  performed 
with  the  llnear-auff ln-tln-orbltal ,  atomic-sphere  approximation  (LMTO-ASA) 
method.  In  contrast  to  earlier  calculation* ,  the  2o  and  3l  cobalt  sites  were 
not  constrained  to  be  equivalent .  The  resulting  differences  in  the  local 
electronic  and  aagnetla  structure  of  these  cobalt  sites  are  discussed. 


Sagamore  IX  Conference  on  Charge,  Spin  and  Momentum  Densities,  26  June-2  July  1988 
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ANTIFERROMAGNETISM  IN  SEMICONDUCTORS  RELATED  TO  HI <31  TRANSITION  TEMPERATURE 
SUPERCONDUCTING  COPPER  OXIDES 

Barbara  Sxpunar  and  Vedene  H.  Smith,  Jr. 

Departments  of  Chemistry  and  Matallurgy 
Kingston,  Ontario  K7L  3N6  Canada 

The  possibility  of  obtaining  itinerant  antiferromagnetic  ordering  in  the 

new  high  T  superconductors  la  explored  by  means  of  self-consistent  spin 
c 

polarized  calculations  for  the  non-superconductor  YBagCu^Og,  which  is  related  to 
the  superconductor  XBSgCu^O^  and  for  models  of  doped  Copper  oxide  planes. 
Investigation  of  both  the  ferromagnetic  and  anti ferromagnetic  ground  states 
reveals  the  former  to  be  unstable  and  the  latter  to  be  stable.  Our  calculations 
show  that  for  anti ferromagnetic  ordering  of  copper  magnetic  moments  in  the  Cu2-0 
plane,  there  Is  a  Pelrela-type  gap  around  the  Fermi  energy  and  YBa^u^Og  in 
particular,  is  eemloonduotlng  as  observed  experimentally.  Comparison  is  made 
with  recent  neutron  diffraction  studies. 


Sagamore  IX  Conference  on  Charge,  Spin  and  Momentum  Densities,  26  June-2  July  1988. 
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MAGNETISATION  DENSITY  DISTRIBUTION 
a  AM  OKANO-BIHETALLIC  COMPLEX  OF  Cu(Il),  11(11) 

I.  Gil loo*,  T.  Journaux**,  0.  Kaho** 

*Laboratoire  Lioa  Brlllouin  (CEA-CNRS),  CEN-Saclay 
91191  Gif-sur-Yvett*  cedex,  France 
**Laboratolre  de  Spectrochimle  dee  Element*  de  Transition, 
EM  672,  Universltd  Parls-Sud,  91405  Oraay  cedex,  France 


Organo-blmetallic  complexes  of  3d  transition  metals  present  a  large 
variety  of  Intramolecular  magnetic  Interactions,  at  long  distance, 
between  the  3d  Ions,  depending  on  the  number  and  the  nature  of  the 
ligands  surrounding  each  metal.  The  determination  of  the  magnetisation 
density  la  such  systems,  using  the  Polarised  Neutron  Diffraction 
method,  yields  direct  Information  about  the  magnetic  coupling  and 
the  role  of  the  atoms  of  the  organic  bridge  relating  the  metals 
Ions. 

In  the  complex  Cu(Salen)  Mi(hfa)?,  two  oxygen  atoms  form  the 
central  bridge  between  the  Cu2+  and  HI"  Ions  i 


The  experimental  study  was  performed  on  the  polarised  neutron 
diffractometer  5C1  at  Cha  LLB  In  Saclay  (France).  Two  sets  of  data 
have  been  collected  using  a  ^lifting  counter,  for  two  different 
orlentatlona  (a  vertical,  then  b  vertical)  of  the  same  single  crystal, 
at  2K  under  an  applied  field  of  5  teslas.  The  whole  set  of  362 
reflections  pemlted  to  determine  the  three-dimensional  image  of 
the  magnetisation  density,  using  a  multlpole  refinement  method. 
A  strong  positive  density  on  the  Nickel  and  a  weak  negative  density 
on  the  Cupper  are  observed,  la  agreement  with  a  fundamental  doublet 
spin  state.  The  spin  delocalisation  on  the  ligands  is  discussed. 


G.H.  Lander  and  M.  Wulff 

Commission  of  the  European  Comm  uni  tie*,  Joint  Research  Centre 
European  Institute  for  Transuranium  Elements 
Postfach  2340,  D-7500  Karlsruhe 
Federal  Republic  of  Germany 


Abstract 

The  S{  electrons  that  surround  the  nucleus  of  the  light  actinide  elements  (U,  Np, 
Pu,  and  Am)  behave  in  a  different  way  to  the  4f  electrons  that  one  finds  in  die 
lanthanide  secies.  The  large  spatial  extent  of  these  Sf  electrons  means  that  they 
Interact  strongly  with  electrons  belonging  to  neighboring  atoms.  In  this  sense,  of 
course,  they  are  not  unlike  34  electrons.  However,  their  f  quantum  number  means 
that  they  have  a  strong  orbital  character.  What  happens  to  this  orbital  character 
when  there  is  a  strong  hybridisation  between  the  5f  electrons  and  neighboring  4 
or  p  electrons?  This  is  sa  important  question  in  actinide  physics.  It  has  been 
addreseed  by  theory  and  in  this  paper  we  shall  discuss  neutron  experiments  that 
address  this  issue. 

hi  the  light  actinides  with  lorn  than  a  half-filled  shell  the  orbital  (L)  and  spin  (S) 
moments  are  opposite  if  we  follow  HundTs  rule  and  Ruseell -Saunders  coupling. 
The  magnetisation  densities  of  the  L  and  S  components  have  a  different  spatial 
density.  Thus,  we  can  imagine  a  cancellation  of  L  and  S  when  integrated  over  all 
space,  but  for  a  certain  Q  (scattering  vector)  a  finite  moment  exists.  We  will 
discuss  the  unusual  magnetic  form  factors  of  PuSb,  PuFej,  and  UFc2  that 
demonstrate  this  point 
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COEXISTENCE  OF  MAGNETIC  AND  NON  MAGNETIC  CERIUM 
IN  CajSns  OR  CejSny 

J.X.  BOUCHERLE8,  F.  GIVORD*.  P.  LEJAY*. 

J.  SCHWEIZER*,  A.  STUNAULT8 

8  Centre  <f  Etudes  Nucfdafres,  DRF/SPh-MDN.  IS  X,  38041  Grenoble 
Cedex.  France. 

8  Centre  National  de  la  Recherche  Scientlfique,  Laboratoire  Louis 
Ndel.  ICC  X,  38042  Grenoble  Cedex.  France, 
f  Centre  National  de  la  Recherche  Scientlfique,  CRTBT,  ICC  X.  31042 
Grenoble  Cedex,  France 

Polarised  neutron  experiments  have  been  performed  on  Ce2Sn$  and 
Ce]Sn7  single  crystals.  These  two  compounds  are  orthorhombic 
superstructures  of  the  cubic  intermediate  valence  compound  CeSnj. 
In  both  compounds  the  Cm  atoms  occupy  two  sites  :  Cej  Is  similar  to 
the  Ce  site  in  CeSn],  with  t2  $n  neighbouring  atoms,  and  Can  has 
2  Ca  and  10  Sn  neighbouring  atoms.  Both  compounds  are  very 
anisotropic  :  their  magnetisations  are  the  largest  when  the  field  is 
applied  parallel  to  C. 

The  magnetisation  density  maps  evidence  that  only  the  Cel(  atoms 
are  magnetic  and  particularly  that  no  magnetisation  Is  present  around 
the  Ce|  atoms. 

The  form  factors  of  the  Can  atoms  are  different  in  the  two  compounds. 
In  Ca2Sn§  It  corresponds  to  a  spherical  Ce**  whereas  In  CejSny  it 
is  muct^stseper.  which  corresponds  to  a  more  delocalised  magnetisation 
in  the  (b,  ci  plane. 


ELECTRON  DENSITlT'OF  SACCHARINE  DERIVATIVES 


J.  Buschmenn,  R.  Rudert,  P.  luger  (Institut  fur  Kriatallographie, 

Fra*  Univarsity  of  Berlin),  G.  Truwwlitz  (Or.  K.  Thomae  GmoH,  * 

Bibar ach)  \ 


To  gat  behind  the  aystesy  ahy  artificial  sweeteners  have  specific 
tastes  we  are  doing  structura  and  electron  density  investigations 
on  sweat  and  bitter  tasting  saccharine  derivatives.  The  results 
are  compared  with  previous,  wore  genersl  and  theoretical  work  in 
this  Field. 

Shallenberger  and  Acree  (1967)*  found  that  aany  sweat  tasting 
compounds  have  two  alactronagativa  stows  with  a  distance  of 
2.5  to  A  A  between  thaa  with  one  of  tbea  having  a  covalently 
bonded  hydrogen  atoa,  and  Kiar  (1972 )i  added  as  another  characteristic 
a  hydrophobic  aolacular  part  away  froa  the  two  electronegative  stows. 
Truwwlitz  (1985;  carried  out  guantuw  chewical  calculations  with 
CNOO/2  for  saccharine  derivatives  and  obtained  as  one  result  that 
the  keto  oxygen  atoa  of  the  sweet  tasting  cowpounds  carries  a  negative 
charge. 

X-ray  and  neutron  single  crystal  diffraction  experiwanta  were 
perforaed  on  sweet  and  bitter  tasting  saccharine  derivatives  at  the 
tewperature  ef  123  K.  The  difference  Fourier  synthesis  for  the 
sweet  tasting  cowpound  shows  the  keto  oxygen  atoa  (as  Fig.  1,  stow  03) 
with  additional  negative  charge.  Further  work  on  a  bitter  tasting 
derivative  is  in  peogrese. 


Fig.  1  «  X-N  difference  Fourier  synthesis  of  UHAF  50  Na,  cut  through 
aolacular  plane,  contour  interval  0.1  e/Jr 

References : 

1.  Shallenberger,  R.S.,  Acrae,  T.E.,  "Molecular  Theory  of  Sweet  Taste", 
Nature,  216,  ABO  (1967J. 

2.  Kier,  L.B.  "A  Molecular  Theory  of  Sweet  taste",  J.  Pharm.  Sci., 

61,  139A  (1972). 

3.  Truwwlitz,  C.  (1985)  unpublished  results. 
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Charge  Density  studies  of  Tetraaethylthiuraa  Disulfide  and 
Tatraathylthiuram  Disulfide 

Yu  Wang  and  J.H.  Liao;  Department  of  Cheaistry ,  National  Taiwan 
onivarsity,  Taipei,  Taiwan,  S.O.C. 

Two  Thiouraa  disulfide  compounds  were  studied  by  X-ray 
diffraction  at  105K,  143K.  The  room  tsmparatura  structures  were 

studied  previously  (Wang;  Liao;  Deng;  1986) .  Tetramethylthiuram 
disulfide,  monoclinic,  C2/c  ;  T-143K,  a-9. 524(4),  b-9. 911(3), 

C-ll. 795(1)X,  8«99.22°(1),  2-4,  x(MoI.  )-. 71069  X.  Pinal  R-.031 

for  2881  reflections.  Tetraethylthiuram  disulfide,  monoclinic, 
V2X/C,  T-105K,  a— 10.922(3) ,  b-15.946(4),  0-8.444(1)  X, 
•-91.92(1)°,  l(lioKs)-. 71069  X.  Pinal  II-.029  for  5772  reflections. 
They  both  contain  a  disulfide  bridge  connecting  two  Identical 
thiuram  parts.  The  sulfur-sulfur  bonds  with  length  2.0052(4), 
2.0057(4)  X  respectively ,  are  essentially  single  bonde.  The 
tetranethyl  derivative  undergoes  a  phase  transition  at  vl40K, 
the  high  temperature  molecular  structure  has  a  Ca  symmetry.  There 
are  C-*  double  bond  and  C-8  single  bond  in  both  molecules.  The 
accumulation  of  electron  density  along  the  C-W  and  C-8  bonds  in 
the  experimental  deformation  density  maps  are  as  expected.  The 
lone  pair  feature  around  sulfur  atom  is  also  obssrvod.  Ths 
peculiar  appearance  along  sulfur  sulfur  bond  are  comparable  with 
other  recent  works  containing  sulfur  sulfur  bond.  Soma 
theoretical  modal  dansity  calculations  could  ba  adoptad  to  giva 
reasonable  explanation. 


Wang,  Yu; Liao,  j.h.  and  Deng,  C.H. 
Acta  Cryst. ( 1996) C42, 1420-1423 


K-0  boadiii  electros  ia  p-ai trobeeseae  derivatives 
by  Shi far*  Ohba  aad  Toahlhlko  Saito.  Kaio  Dai varsity,  Japan 
Ia  the  X-X  aad  X-N  aapi  of  p-al tropyridiie  N-oxida(3)  at  90  K.  tha  N-0  boadiag 
alactroa  was  aet  sigaif icaatly  observed.  1,1  lowever,  tha  boadiaf  paak  aas 
datactad  ia  LiR0t.l*0  at  120  I.  la  ab  iaitio  NO  calcalatioa  as  lag  NIDI4  * 
basis  set  (doe b l a- seta  4  polar isatioa  faactioa)  saggesta  that  tha  deformation 
density  is  almost  tha  same  far  WO,  aad  Ms*.  <M  Tha  aakaoma  factor  ia  (3) 
is  the  interactions  botoooa  tha  ai tro  groap  aad  the  aromatic  ring.  Ia  the 
preseat  work,  the  deformation  daeaitiea  of  p -d fait robe ajaee(l)  aad  p-nitro- 
beasoic  acid  (2)  has  beoa  do  tarsi  aad  at  120  I.  (l)P2i/a.  Z«2.  idu>(b  la) 
•110’  .  1*0.055  for  2045  taieee  ref lectioea.  (X)A2/a.  2-8,  2dHi-  120  *  . 
1-0.042  for  9990  roflectioea.  8-1  naps  ae  the  heaaaaa  riags  are  shoes  ia  fig. 
1.  The  dofometiee  densities  aa  tha  aitro  plases  are  alae  givaa.  bacaaao  the 
dihedral  angles  hetmeea  the  aitro  groap  aad  the  beam  sea  Hag  arm  (1)10.2  *  aad 
(2)14.0  *  .  The  beading  paak  ah  noil  aa  the  team-pair  peaks 
osygen  atoms  are  clearly  she oread.  Oeetrea  mark  ia  son  la  pregra 


of  MM  temlarl 
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L.  BRAMHEK  and  E.D.  STEVENS 

Departaent  of  Cheaistry,  University  of  New  Orleans,  Now  Orleans 
Looialana  70148,  O.S.A. 

THE  EXPERIMENTAL  ELECTRON  PENS ITT  DISTRIBUTION  OF 
BIS(TRIPHENiLPH(?3p5lMB)PICHLOROHICXELt  II) .  IlCl^(EPhj)j 

The  experlaental  electron  density  dlatribntion  of  bia(trlphenylphosphine) 
dlchloronlckel(II)  has  been  deterained  froa  single  crystal  X-ray 
diffraction  data,  collected  at  94(1)K.  The  aolacnle  cryetalllaee  In  space 
group  P2/c  (No. 13),  with  Z-2,  requiring  two-fold  aolecular  syaaetry 
about  the  central  nickel  atoa.  A  total  of  2S248  intensities  ware  eeasured 
(excluding  standard  reflections),  to  a  resolntion  of  aln&/)l  -  1.0a  . 
Syaaetry  areraglng  yielded  13288  iadepeadeat  reflections,  R(lnt)  -  0.019, 
after  correction  for  absorption.  Coventloaal  refineaent  using  constrained 
hydrogen  positions  yielded  R  «  0.038,  GOOF  -  1.274  for  8610  reflections 
with  F>3d(F). 

The  tetrahedral  rather  thaa  square-planar  coordination  of  the  ligands  la 
IlCl^FPhg^  Is  unusual  for  a  d*  Nl  coaplex.  This  requires  a  paraaagnetic 
electronic  structure  aad  leads  to  a  substantial  dipole  aoaont,  a  property 
which  is  yet  to  bo  investigated  using  the  X-ray  aeasnreaents.  The  total 
electron  density  has  been  Modelled  using  etoa-centered  aultlpole  density 
fsactloas.  Def orsation  density  asps  show  accuaulstios  of  electon  density 
between  ell  covalently  bonded  etoa  pairs.  In  addition,  phosphorus 
lone-pair  peaks  coaslstant  with  the  principally  d-doaor  bonding  node  of 
phoshlne  ligands  are  obeerved. 


The  support  of  the  Science  and  Engineering  Research  Council  (UK)  in  the 
fora  of  a  NATO  postdoctoral  fellowship  to  L.B.  is  acknowledged. 
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ELECTRON  DENSITY  IN  PEPTIDE  DERIVATIVES 
(N)  ACETYL-TRYPTOPHANE-METHYLAMIDE  (Ac  tr)  AND  (N)  ACETYL- 
DEHYDROPHENYLALANINE-METHYL  AMIDE  (Ac  A) 


M.  SQUHASSOU,  C  LECQMTB  and  A-  AUBRY 

Laboratoire  de  Miafelcfie-CifeiMtaapile,  UA  CNRS  N°809,  Untvenitg  de  Nancy  L  BP  239 
54506  Vandoeovre  let  Nancy  Cddex,  nance 


Ac  tr,  group  apace  Pl^,  Mo(Ka),  KXPK.  a hMk  max  «  1.14  Art,  10527  collected  data, 
2800  unique,  mnMpole  anafyais,  Rw  ■  17  %,  OOF  ■  0.86. 

Ac  A.  group  C*.  MoQCaX  100%  abttl  max  - 1 36  A*>,  14666  reflections  collected,  in 

which  6135  unique,  nudtipole  analyse,  Rw  - 123,  OOP  -  L00  (afeO/X  <  05  A1,  Rw  •  1.31%, 
GOT  -0J7). 

DttmaMlait.aHpa  cakadmed  from  V+j  and  adtipoie  phases.  fig,  1  and  1  are  view  of  Ac  tr 
and  Ac  A  iegmaludj.  datamation  mapa  of  Ac  tr  (fig.  3)  and  of  Ac  A  (fig.  4) .  wfll  be  contented  and 


Figure  3 


Figure  4 
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TRYING  TO  GET  INFORMATION  ABOUT  THE  Pd-Ptf  BOND 
Jem-Paul  MANGEOT,  Clmrir  r  FfDMTF  Yma  DUSAUSOY 

Laboratory  of  Oj^aUojuphy,  UA  CNfcS  N*S09.  Uafcmify  of  Nancy  1, I.P.  2».  54306 
Vandoeuvre  C6oex,  France 


Pd,  Crj  Cp.  (jijCO)!  (iuC0)4  (PEt^  (figure  1).  Cana wyn—ac  (P2  l/c,  i  -  10.706, 
b  -  9.375.  e  « 17 370  A.  ■  -  1153T ,  Z  -  2).  Mill  aaflacdoas  tn  oMmd  *  100  ±  5  K 
with  MoKa  ndiaaoa  Bring  graphite  ■DMttaHt  (CAD4  •  a/28  ican,  7  standard 
reflecdocs.  «mfl/XS  03  A'*).  After  Beimuem  ftwyta,  enrirwiatii  and  averaging,  die 
number  of  independent  teflecdoos  were  913*  wfah  I  >  4  SIO  <D  and  «20  having  riaBA.  > 
030  A*1.  After  an  H.0t  enhasaaoafc  Gtam-Chmler  aaSneaam  ad  i  naddnoiar  analysis,  (R  • 
0023 ;  Rw  »  0004)  detonate  aad  dynamic  model  aa  (figures  2  and  3)  warn  aefcriatad 
end  will  be  ctwnmrnrd  end  competed  to  the  only  theoretical  data  rraflabic  (Pd-Pd)  (figure  <). 


Flgttrt  1 

One?  tfiagsam  of  the  molecule 


figurt  3 

Dcforradon  density  map 
of  the  Pd  Pd  C:  plane 
p^,  -  2.3  e/A5 


Figurt  2 

Dynamic  model  density  map 
of  the  C,CrCi  plane 

p^- 0.7  e/A’ 


Figure  4 

Defbtmirion  density  snap  of  the 
Pdj  molecule  (p-M  “  0.6  e/A3) 
(Shim  and  Gingench,  I.  Oietrv  Plus.. 
tPS4.  SO  (10)  3107) 
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11K  Charge  density  study  of  a  short  non-bonded 
S...O  contact  in  2,5-diaza-l,6dioxa-6a-Thiapentalene 

by 

P.  Becker  (1),  B.  Fabius<2),  C.  Cohen-Addad  (3),  F.K.  Larsen  (2), 
M.S.  Lehmann  (4) 

(1)  Lab.  CristaUographie,  CNRS,  BP  166,  38042  Grenoble,  France. 

(2)  Dept.  Chemistry,  Aarhus  Univ.,  DK-8000  Aarhus  C,  Denmark. 

(3)  Lab.  Spectromdtrie  Physique,  Univ.  Grenoble,  BP  87,  38402 
St  Martin  dUhies,  France.  (*)  Insdtut  Laue-Langevin,  BP  196, 
38042  Grenoble,  France. 


Many  compounds  containing  dm  X-S — O  taaflgnrnrtnn  (  X  ■  O,  O 
exhibit  very  short  S-O  distances,  la  order  to  understand  the 
molecular  stabilization  in  those  compounds,  wo  have  nadestffesa  an 
investigation  of  the  charge  density  hy  Xesy  diffraction  mmmaameau 
at  UK  in  2,5-diaza-l,6-dioxa-6a-thlsgisaMlaaa  (g— O  disumee  o t  1.84 

A). 

The  charge  density  distribution  fat  the  saslocale  was  apt  oleorly 
understood  from  previous  122  K  Xepr  fail  aoutsaa  hataripaa  f  I] 
(2J.  In  the  present  stady,  molts  obtained  with  1  IK  X-eay  dBfcastiea 
measurements  aad  aspherical  stoat  rsflnemset  using  he  prajjwni 
MOLLY  (31  ate  (assented. 

The  atntic  deformation  model  maps  dtp  la  good  agra  ament  w^h  Bat 
thtoadteal  maps  obtained  from  a  previous  IdeiLdeiftaity-feacWhuai:! 
calculation.  The  electric  dipole  saoamnt  tekalatsd  flam  motdpdle 
parameters,  «  (UK)  ■  2.0D  is  ia  good  agtuemsat  with  tha  veins  knows 
from  a  microwave  study,  0  •  2.88  (2)  D  (41. 

The  mechanism  proposed  to  interpret  the  X-S...0  interaction  dspsagp 
on  the  electronegativity  of  X  aad  involves  a  o  -type  coupling  between 
oxygen  and  sulfur  p  and  s  stabilization  of  the  molecule  through  sulfur 
d  orbitals.  The  experimental  charge  distribution  obtained  at  UK 
supports  this  theory  and  lands  to  the  rejection  of  the  previous 
controversial  deduction  that  oxygen  is  ia  a  special  state  with  little 
hybridation.  A  reinvestigation  of  the  previous  122K  X-ray  data  using 
also  the  MOLLY  program  is  qualitatively  consistent  with  the  results. 


(1]  Becker,  P.,  Cohen-Addad.  C.,  Delley,  B..  Hirshfeld,  F.L.  A  Lehmann. 
M.S.,  Applied  Quantum  Chemistry,  361,  Reidel  Publishing  Company 
(1986).  (2)  Cohen-Addad,  C.,  Lehmann,  M.S.,  Becker,  P.  A  Davy.  H., 
Ac's  Cryst.,  in  press.  (31  Hansen,  N.K  A  Coppens,  P.,  Acta  Cryst.,  A34, 
909  (1978).  (4J  Larsen,  N.W.,  Nygaard,  T.,  Pedersen,  C.Th.,  Davy,  H.,  J. 
Mol.  Struct..  118,  89  (1984). 


ELECTRON  DENSITY  DISTRIBUTION  IN  TERBIUM  TRIS 
( TRI FLUOR  CMETHANESULPHONATE) NONAHYDRATE CRYSTALS 


By  -  A.  Chatlerjw* 


Crystallography  Cantra.  Tha  University  of  Western  Australia. 
Badlands ,  Australia  6009 


The  electron  density  distribution  in  crystalline  title 
coapouad  has  bean  investigated  with  tha  single  crystal  x-ray 
diffraction  netted,  evidence  for  trlgonally  defomad 
distribution  of  if  electrons  around  terbiun  ston  was  observed 
la  the  final  difference  Fourier  synthesis.  The  residual 
electron  densities  were  observed  to  be  dependant  on  the 
orientation  of  the  enter  onygen  a toes.  The  salient  features 
of  the  contour  asps  have  bean  discussed. 


*  Present  address:  -  Departaent  of  Physics,  Univ.  Rajshahi, 

Rajshahl  6205,  Bangladesh. 
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ELECTRON  DENSITY  DISTRIBUTION  IN  SPINEL -LIKE  CdCr2S#4 

TSIREfSON,  V.6.,  0OROVSKAJA.  T.N..  OZEROV,  R.P. 

Mendeleev  Institute  of  Cheadcal  Technology  Miusskaja  Sq.  9, 
MOSCOW  125820,  D.S.3.R. 

BOTHAM,  L.A. 

Institute  of  General  and  Inorganic  Cheadatry  Lanineky  p-  31, 
Moscow  117071,  O.S.8.K. 


Sanlconductor  and  ferjrieagnetic  spinel  -  like  OdCrgSea  Mas 
b mm  investigated  toy  X-ray  diffraction  precision  experiaent 
(Sinter  nX  dlffraCteneter,  Mo-Ka  radiation,  spherical  saaqple 
disaster  0.l3an,  4487  reflections  in  two  Iwald  sphere  octants, 
ilid/lfl.MU’V  Opcrectione  for  absorption.  anonalous 
scattering,  TDS  and  Bechag-flcpf  sna  extinction  have  been  applied. 
High  angle  refinansnta  converged  to  R-0,013,  R*-0.0135, 
8*1,053. 

The  defoxnatlan  Sleet  ran  density  distribution  has  been 
calculated  in  the  usual  way.  The  peculiarities  have  been 
analysed  in  terns  of  electron  orbitals  population,  for 
ehaaple,  the  preferred  occupation  of  eg  and  aig  orbitals  has 
bean  found  in  Cr**  ion  in  trigonal  distorted  octahedron  leading 
to  uncoupled  electron  spina  in  this  ion.  There  are  no  covalent 
peaks  on  the  8e-Cr  bond  line.  But  the  peak  0,2eA  3  has  been 
found  l.lA  away  free  the  Cr3+  ion  near  the  octahedron  face. 
This  has  bean  attributed  to  the  preferred  occupation  of 
d*y,xj  and  dyj  orbitals  with  the  group  s  ligand  orbital. 


34 


P2.10 


CHARGE  DENSITY  STUDIES  IN  TWO  HEXAGONAL  LAVES  PHASES 


MJ.il.  de  Almeida.  M.M.R.  Costa.  J.A.  Paixlo 

Centro  FC1,  DIC  -  Departaaento  de  Plaice.  univsrsldade  de  Coimbra 

3000  Coiabra,  PORTUGAL 


Accurate  naasurananta  of  X-ray  intansltlaa  were  made  at 
rooa  taeperature  on  two  single  crystals  A  ant  I  of  Tiltog 
(0.06x0.06x0.10  an3  and  0.07x0.00x0.00  an3,  respectively)  and  one 
single  crystal  of  TiPeg  (0.08x0.06X0.03  an3) .Both  structures  are 
hexagonal  Laves  phases  (space  grm*  POg/ane) . 

Reflection  lnteneitiec  inside  an  Bnsld  sphere  of  radius 
1.2SA*1  ears  accurately  neasurSt  with  a  CAD4  dlffraetonatSr. 
Mo-Kn  radiation  and  a  graphite  aonoctironator  in  w-20  scans. 

The  usual  gaonetrical  corrections  and  an  aapirical 
absorption  correction  were  applied  to  the  data. 

Hlgh-angls  ratio snanta  (sini/X  a  O.CA*3)  of  positional  and 
themal  parsnatara  ant  a  aeala  factor  wan  sanded  out  fron  each 
date  eat.  Ancaelou*  dispersion  corrections  were  included  in  the 
spherical  atonic  acattarlng  factors.  Extinction  was  saplrically 
oorractad  through  a  g  paranetar  refined  will  all  data. 

Difference  density  naps  (with  corresponding  error  asps) 
wars  ccnpared  end  discussed  in  terns  of  s  subsequent  least -squares 
refinsnsnt  of  3d  orbital  populations . 


ELECTRON  DENSITY  OF  A  CUBIC  LAVES  PHASE,  TiCo2 


Ana  Matos  Beja,  L.  Alta  da  Veiga,  L.C.R.  Andrade,  M.M.R.  Costa,  J.APaix8o 

Centro  FC1 ,  INIC  -  Departaaento  da  Fialca  da  Univaraldada  da  Colabra 

3000  Ootabra,  PORTUGAL 


The  Laves  phase  TIC02  has  a  cubic  structure  of  type  MgCU2, 
space  group  Fd3*  (6  satirical  fotaules  par  unit  call) . 

A  staple  .crystal  of  TiOoj  (slzetO.iQ  x  0.13  x  0.1S  an3)  has 
bean  studied  by  X-Ray  diffraction  technique,  using  a  CN>4 
diffraetaseter  with  a  plane  graphite  bonochraaator  and  Mo-Ka 
radiations;  the  unit  call  parabeters  dsa:  a  •  b  *  c  *  4.7044(9) A, 
•  ■  0  •  f  *  49.99(2)*,  and  all  the  atonic  positions  are  fined  by 
syasutry. 

The  diffracted  intensities  of  the  abole  sphere  of 
reflection  ware  as  sauced  in  a*  2d  scans,  up  to  slnd/A  ■  l.lti'1. 
The  total  amber  of  Ihftspandant  reflections  with  I  k  fed  is  «*. 

The  whole  set  of  collected  date  (including  week 
reflections,  total  of  18321  reflections)  was  eorreeted  far 
Locsntt  end  polsrisstim  factors,  and  tor  the  variation  In  the 
intensity  of  standard  reflections;  an  analytical  absorption 
correction  wee  applied  to  these  data. 

The  114  independent  ‘observed’  reflections  resulting  froa 
averaging  tha  correctad  intensities  wars  used  to  carry  out  least 
squares  reflneasntsi  the  therael  par— tare  were  obtained  froa 
high -angle  refines snf  (eind/X  *  0.65),  together  with  the  scale 
faetec. 

Ad  satirical  sort  inert  ion  psrsaetsr,  g,  was  refined  after 
words  (keeping  ell  other  paraseters  fixed)  with  all  114 
independent  reflections. 

Difference  density  asps  and  the  corresponding  error  asps 
were  obtained  end  a  subsequent  refinement  of  the  occupation 
paraseters  of  3d  orbitals  has  bean  undertaken. 
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h  JJ1.  de  Almeida,  flJI.R.  Costa  and  J.A.  P«lx*o 

Centro  FC1 ,  me  -  Depart  ansoto  da  Males,  Uni vers idade  de  Coiabra 

3000  Coiabra,  PORTUGAL 


The  electron  density  distribution  of  r*T]  (rutile  type 
atxucture.  a*b>4,.7000A.  has  been  derived  at  rooa 

tenparature  fron  aOoucata  X-ny  'diffraction  eaao  area  ants  (CAD4 
dlifrafitonetSie*  Mo -Ida  radiation,  graphite .  noneehxonator.  w-20 
aCSAa,  eU  aetanta  od  d^Od  apnare  out  Co  eiuS/X  -  l.lA'x) 
enacted  dn«f  dd  Me  ample  crystals  a  and  8  (with  approximate 
Meantime  O.lS  x  §;|l  x  0.11  an9  and  0.07  x  0.08  x  0.11  an3, 
reepectfrreUr) .« 

C*  Etta  til  SAj  foe  Docents,  poiaxiaatlon  and  abeorptlon  were 
<#pUn«% sM*  rdfiaotlnai  frea  crystal  A  and  3014  fron  crystal 
8,  befo*d  aceraglag  eguicwant  reflection  lnteneltiee . 

Atonic  and  tapnitaii  paraantere  and  a  scale  factor  wars 
refined  Iran  hlgb*  angle  data  (alnd/A  a  ill  independent 

reflectione  fron  crystal  A  and  12S  fron  crystal  8),  against  a 
spherical  nodal  with  atonic  Scattering  factors  correetad  for 
monel  out  dispersion .  An  axtlnction  paranatar,  g,  was  raflnad 
using  tha  Whole  data  sat. 

Difference  density  aeps  and  arror  asps  war#  calculated.  The 
significant  features  wars  interpreted  in  terns  of  ,3d  orbitals 
population. 
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ELECTRON  DENSITY  OF  Hi?2 

M.M.R.  Costa.  M J J1.  da  Almeida.  J.A.  Paixlo  and  L.C  A.  Andrade 

Centro  FC1,  INic  -  Departamento  de  Fislca,  Uhiversidade  de  Coimbra 

3000  Coimbra,  PORTUGAL 


Precision  x-ray  diffraction  measurements  were  carried  out 
at  room  temperature  on  a  single  crystal  of  NIF2  (rutile  type 
structure,  s*b»4 . 6499A;  c«3 . 083 3A)  with  approximate  dimensions 

0.04x0. 03x0. 08mm3  (CAD 4  diffractometer,  Mo-Ka  radiation, 
graphite  monochromator ,  a- 20  scans,  ell  octants  of  an  Ewald 
sphere  with  radius  1.1A’1) . 

Lorentz  polarisation  and  analytical  absorption  corrections 
were  applied  to  2960  reflections. 

Data  processing  was  carried  out  in  two  different  ways  (DPI 
and  DP2) : 

DPI:  Atomic  and  temperature  parameters  and  a  scale  factor 
were  refined  from  high-angle  data  (99  independent  reflections 
with  sinO/X  2  0.6A*1)  against  a  spherical  model  with  atomic 
scattering  factors  (International  Tables  for  X-Ray 
Crystallography)  corrected  for  anomalous  dispersion. 

An  empirical  extinction  correction  was  applied  to  the  data 
baaed  on  an  extinction  parameter,  g,  refined  with  the  whole  data 

set. 

Difference  density  naps  and  error  maps  were  obtained;  the 
results  were  interpreted  in  terms  of  refined  occupation 
parameters  of  3d  orbitals. 

DP2 :  A  multipole  refinement  of  all  parameters  including  the 
symmetry,  allowed  nultipole  populations  was  made  using  the 
program  NOLLY  and  1343  reflections  with  I>30  corrected  for 

isotropic,  type  I,  Gaussian  extinction  (Becker  and  Coppens) . 
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DI8TRIBUTIOHOF  THE  ELECTRON DENSITY IN  THE  A15  PHASE  CraSi 

Ana  liatos  Baja.  L.  Alta  da  Vaiga  and  HJ1.R.  Costa 

Centro  PCI.  XNIC  -  Depart amento  de  Plaice,  imiveraldade  de  Coiebra 

3000  Coimbra,  PORTUGAL 

One  of  the  aoat  Interesting  structural  features  of  A15 
phases  is  tbs  existancs  of  linear  atomic  chains  in  three 
orthogonal  directions;  the  interatoeic  distances  along  these 
chains  are  shorter  than  those  predicted  by  metallic  radii 
criteria.  Among  the  MS  phases  (cubic,  space  group  Pm3n) ,  CT3S1 
is  one  of  those  in  which  the  shortening  of  these  distances  is 
morm-iaportant;  the  unit  cell  has  a  atoms  with  symmetry  fixed 
positional  parameters . 

Accurate  measurements  of  X-ray  single  crystal  diffraction 
data  wars  undertaken.  Six  data  sets  were  obtained,  using  four 
distinct  crystals  of  the  same  sample,  end  two  different 
radiations  (Ag-Ks  and  No-Km),  at  man  temperature  and,  for  one 
of  the  crystals,  also  at  low  temperature  (T  *  170K)  .  for  emery 
crystal,  data  within  an  twald  sphere  (with  radius  l.SSA'Y  were 
collected  with  a  CAD4  diffractometer,  pleas  graphite 
monochromator .  In  w-2t  scans.  The  ssimmii  cell  parameters  were 
in  good  agreement,-  reflections  with  X  k  39  (about  4*00)  have 
bean  used  to  perform  the  analysis:  usual  geometrical 
corrections,  the  correction  resulting  from  differences  in 
intensities  of  standard  ref  lections,  sad  two  different 
absorption  corrections  haws  been  applied.  After  averaging.  145 
independent  reflections  were  used  to  perform  least  squares 
refinements;  seals  factor  and  thermal  parameters  were  refined 
from  high-order  data  (sint/1  a  0.4) . 

An  empirical  extinction  parameter,  g,  has  been  refined  with 
all  data. 

The  results  obtained  from  the  different  data  sets  are 
compared. 

Careful  measurement  of  absolute  scale  factor  confirmed  the 
value  obtained  from  high-order  refinements. 

Difference  density  maps  together  with  error  naps  were 
compared,  and  no  significant  covalency  along  the  linear  atomic 
chains  was  found. 


Momentum  densities 
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Electron  Correlation  Effect  in  the  Momentum  Distributions 
of  Transition  Metals 
Shin/a  WAKOH  and  Make to  MATSUMOTO 
University  of  Library  and  Information  Science.  Tsukuba  305.  Japan 


In  the  197 O'  a  band-theoretical  ealoulations  of  Compton  profiles  of 
vanadium  and  ohroaiua  vers  published  (Vakoh  S  and  Yamashita  J  1973 
J-  Phys.  See.  JapOn  Vel.  86  1406.  Rath  J.  Vans  C  S.  Tamil  R  and  Callaway  J 
1973  Phys.  Rev.  Vel.  B6  8139.  Vakoh  S.  Kubo  Y  and  Yamashita  J  1976 
J-  Phys.  Soo.  Japan  Vel.  40  1943)  and  they  were  compared  with  the 
available  experimental  Compton  profiles.  Reoent  experimental  multiple 
semfterlaf  profiles  Of  vanadium  (Rollason  A  i  Volt  R  S  and  Cooper  M  J 
1993  Phil.  MR*  B  Vel.  4T  81  >  and  chromium  (Cardwell  D  A  1967  thesis  at 
tlniv.  of  Warwick.  CoopOr  M  J.  Cardwell  D  A  end  Vakoh  3  1938  Phil- Mas- 
to  bo  published)  have  been  processed  by  the  Monte  Carlo  method 
(Pelstelner  J  mad  Patti  son  P  1978  Muol.  lustrum.  Maths.  Vol.  124  449). 
and  tharafora  ihalr  single  seat tar ins  prof Has  are  very  much  rol labia. 
The  differences  between  the  experiments  and  the  theories,  which  were 
estimated  by  the  bead-thaoretloal  one-electron  approximation,  show  a 
significant  feature)  around  the  origin  of  the  momentum  axis  the  value 
of  the  theoretical  Compton  profiles  is  greater  than  that  of  the 
experimental  ones,  and  at  the  higher  momentum  region  it  la  the 
opposite.  The  general  feature  has  bssn  ascribed  to  the 
eleetron-eleatrom  correlation  effect  which  was  not  taken  into  account 
in  the  oao-oloetron  band  scheme.  The  difference  curves 
(experiment-theory)  are  shown  by  dotted  curves  in  figure  1  for 
vanadium.  Although  the  offactivo  ono-olaotron  potentials  (modified 
Xa-potentials)  used  by  the  APW  band  ealoulations  Include  soma 
correlation  affects  like  the  LSD  approximation  (Qunnarsson  0  and 
Lundmvist  3  I  1976  Phys.  Rev.  Vol.  818  4274).  the  APW  band  theoretical 
Compton  profiles  do  not  ineluds  any  dynamical  oorrolation  effects- 
A  theoretieai  oorrolation  profile  Is  proposed  as  fellows: 

/"”(*>  -  -L/(l-n(S))«J(o.  f)dS  ♦  r»»(S)»J(o.S>eHr.  (1) 

/fi  <*/ 

Hero.  »{#)  is  a  Migdai  function  and  J(f.f)  Is  a  partial  Compton 
profile  contributed  from  the  states  whoso  energy  is  between  I - AS/2  and 
•♦M/2.  The  funetlon  for  vanadium  is  as  follows: 

(  0.  08+0.  091  (S/S.)  for  8<B, 

■  (2) 

0.  141  eU^-SlVtS.-S,)*  for  8>Ej  . 


f 

i 
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Knargies  are  referred  to  tba  bottom 
of  tho  bond  (I*,).  Tbo  thoorotienl 
oorrolotion  prof i loo  obtoinod  by 
aquation  (1)  ora  shown  by  aolid 
Una*  in  figure  1. 

It  ujr  ba  eonoludad  that  tha 
eorralotion  affaots  on  tba  Compton 
prof Ilea  of  vaaadlua  and  obroaluak 
whose  Paral  Urtli  or  a  loo  at  ad  at 
tba  alddla  of  tba  d-bapOt.  are 
predoalnantl?  dua  to  tba  MLjMul 
lunation  *<f)  for  tba  f^bSSa 

Tbaaks  ara  dua  to  Or  ft  4  Cooper 
aad  bit  Coapton  group  at  tUa  ot 
Warwick,  aad  to  SBHC  far  financial 
support  to  wiait  tba  group. 
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HIGH  RESOLUTION  COKPTON  PROFILE  MEASUREMENTS 
USING  29. S  KeV  SYNCHROTRON  RADIATION 

ITOH.  F..  SAKURAI ,  M.  .SUGAVA.  T.  and  SUZUKI.  K. 

Institute  for  Materials  Research,  Tohoku  Unlv. , 

Sendai  980,  Japan 

SHIOTAHI,  N. ,  SAKAI.  N.  and  MAO,  0. 

The  Institute  of  Physical  and  Cheaical  Research. 

Wakoh,  Sal tana  351-01,  Japan 

KAWATA,  H..  AMEMIYA,  Y. .  and  ANDO,  M. 

Photon  Factory,  KEX,  Oho,  Tsukuba  SOS,  Japan 

A  high  resolution  Coapton  spectroaeter  using 
high  energy  X-rays  froa  synchrotron  radiation  has 
been  Installed  at  Photon  Factory  of  KEK.  This 
spectroaeter  consists  of  1)  a  curved  crystal  of 
Ge ( 220 )  to  aonochroaatise  incident  photons  into  29.5 
KeV(  A  E/E-  1.13x10-*  at  S-29.19  KeV).  2)a  Cauchois- 
type  curved  crystal  of  Si (422) (the  radius  of  bending 
is  2100  aa)  for  the  energy  analyser  of  scatterd 
photons  and  3)  a  position  sensitive  proportional 
counter  or  an  Iaaging  Plate  as  the  detector.  The 
overall  aoaentua  resolution  is  0.1  atonic  units 
which  Is  the  highest  resolution  ever  achieved  for 
the  energy  of  29.5  KeV. 

Coapton  profile  Measureaents  on  single  crystals 
of  Al,  81,  L1H,  LlaO ,  LlaN  and  quasi-crystal  of 
LleAlaCu  have  been  successfully  perforaed.  The  Coa¬ 
pton  profile  of  alualnua  single  crystal  has  shown  a 
clear  Feral  cutoff  but  at  the  saae  tlae  aoae  devia¬ 
tion  froa  APW  band  theory  is  found  to  exist.  The 
features  of  high  resolution  Coapton  profile  aeasure- 
pent  will  be  discussed  particularly  for  Al  single 
Crystal  In  terns  of  J(q)  and  B(r). 
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The  Compton-spectromettr  at  the  HAlWI-beamllns  (HASYLAB/OCSY  In 
Hamburg) 

JR. Schmitz,  H.Schulte-Schrepplns  and  V.  Schfllke 
Inetltnt  fOr  Physlk,  Unlvsrsltit  Dortmund 


The  development  of  the  Compton-spectromoter  at  the  HARWI  beamllne  is 
baaed  on  the  following  concept  as  sketched  In  Pit-1-' 

Monochromator:  fixed  exit  double  crystal  monochroamtor  (Si)  with  satittal 
focnslng-  The  first  plane  crystal  is  water-cooled,  the  second  one  Is 
cylindrical^  bent  and  groove  cut  mi  the  reflecting  surface  to  suppress 
uttcUitlc 

In  coeperatloh  with  the  Hahn- Mai tner-lnstltut  (Berlin)  the  application  of 
specially  tempered  B1 -crystals  Is  considered.  These  crystals  would  make 
penrtbls  fUTtlMW-lmpfOvamtata  in  Intensity  by  broadening  of  the  single 
etyatal  reflection  eUrves. 

’*  •  Jt.  i 

Analyzer:  different  setape  are  proposed: 

1-  smsrgy  iqsniw  analysis  by  means  of  a  Oe-SSD  for  Compton 
scattdripg  With  prim>ry  h||feyes  between  BO  keV  and  BO  koV;  momentum  - 

I  rrjlSil  tlsiiMslrs  isIlrmb  b|  means  of  a  Cauchois-type  analyzing 
crystal  fbr  irismij  snulOf)  firtna  Bfl  keV  to  40ksV;  au>men  turn -resolution 
bettor  than  0.|TitslkU  smut,  already  tasted  at  conventional  X-ray 


Par  the  present  a  Xe-fllled  position-sensitive  proportional  countar  la 

ghancod  effleteocy  and  aoparatlea  ef  higher  harmonica  will  ba  obtained 
a  Oo -strip- ISSdfr  toy  With  tdd  strips,  which  Is  under  development  In 
coeperistlon  with  the  tettitui  fir  Karhphyslk  ,  Ksrnforschungsantag* 
Milch. 

The  Compton -spectfhmotor  at  the  gAKWI-beamllne  will  be  available  aa  a 
user-experiment  In  1919. 

HARWI 


PMC  a  fUnt  MMwiriiMlor  trftiti 
SFMC  a  Mf itUt  /•rmanf  mmoekrt malar  erytttl 


SS  a  *c«!<«n'af  itmfU 


CT AC  a  Ctmtkmt  Iff*  mnslyttr  rryrltl 


PSD  a  MamfiM  dtlirtor 

PC  a  KarUnd  tirtU  PS 

Experimental  setup  of  the  Compton  spectrometer  at  the  HARWI-beamline. 
crystal -dispersive  analysis. 
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MAGNETIC  X-RAY  SCATTERING  FACILITIES  USING 
A  HELICAL  MULTIPOLE  HIGGLER  OF  6-CEV  RING  AT  KEK 

SAKAI,  N.,  SHIOTANI ,  N.,  and  ITO,  M. 

The  Institute  of  Phys.  and  Che m.  Research, 
tfako,  Saitaaa  361-01,  Japan, 
it OH,  F. .  SAKURAI ,  M.,  and  SUGAVA.  T. 

Institute  for  Materials  Research.  Tohoku  Univ., 
Mend ai  MS,  Japan. 

KAVATA.  «. ,  AHEMIYA.  Y. .  and  AMDO.  M. 

Photon  Pooloi-y,  KEK,  Oho,  Tukuba  30 5.  Japan. 


Hui'A*  etedied  by  us  Inc 
•bdtoa* .  because  they 
atron ^apjg^and  the  electron 

NhMMt^Kei  interaction  having 

■  «Mt/leC*t  where  E  i  a  a 

JLhtbe  J»le€  tr|n  rest-ease 

«[ti|t^e  eiggler  is  being 
"Em  addon • let! on  ring  at 

^^^^^^^reys?  This 
(Mb  resolution  aagnetic 
fttaamt,'  The  X-rays  or 
t(te*r  feiarisation  will  be 
feraojt  •nattering .  The 
lea  Conpton  profile 

experiaeatS  nan  he  also  made  by  using  60-70  keV 
X-rays  with  brilliance  ef  about  I0‘® 
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The  practical  designs  of  aonoohroaeters,  a 
Coapton  scattering  speetroaeter ,  and  a  aagnetic 
Bragg  scattering  speetroaeter  will  be 
presented. 
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A.  K.  Singh,  P.  Genoud  and  T.  Jarlborg 

Departement  de  physique  de  la  aatlAre  condensee 
University  de  GenAve 

24,  Qua!  Ernest  AnsermeC,  CH-1211  GenAve  4,  Switzerland 


Calculation  of  Compton  profiles  in  ferromagnetic  iron 
using  INTO  wave functions 


Abstract. 

We  report  here  the  calculations  of  magnetic  Compton  profiles  in  ferromag¬ 
netic  Iron.  A  self-consistent  together  with  e  parametrized  band  structure 
calculations  were  performed  using  Che  linear  muffin  tin  orbital  method. 
Comparison  with  other  calculations  indicates  Chat  our  results  are  In  better 
agreement  with  the  experimental  valuea.  Moreover  the  parametrized  curve 
describes  the  measured  magnetic  Compton  profiles  In  the  low  momentum  region 
more  precisely  then  any  other  calculation.  These  results  confirm  the  analy¬ 
sis  of  positron  annihilation  data  made  by  Cenoud  at  si  1*1988)  which 
requires  a  parametrized  band  structure  calculation.  The  main  differences 
between  both  band  structure  concern  the  point  M  of  the  Brlllouln  zone:  the 
large  N-centered  hole  pocket  of  minority  3rd  bend  given  by  the  self- 
consistent  calculation  almost  vanishes  In  the  parametrized  calculation. 
This  trend  Is  also  supported  by  da  Haas  van  Alphen  measurements. 


*> 


To  be  published  in  Journal  of  Physics  F. 
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FORM  FACTORS  AND  COMPTON  PROFILES  OF  SOME  METALS 
FROM  AN  ATOM-IN-3ELLIUM-VACANCY  MODEL 

SJ.  Mali,  R.M.  Singru  and  R.R.  Mishra 

Department  of  Physics.  Indian  Institute  of  Technology.  Kanpur.  20S0I6.  Incfia 

and 

D.C.  Kanhere 

Department  of  Physics,  University  of  Poona,  Pune,  *11007,  Incfia 


Some  important  properties  about  the  charge  and  momentum  densities 
have  been  calculated  for  metallic  Be,  Mg,  M,  Si,  Ge,  Ca  and  Ag  using  local 
density  approximation  with  the  tphetfcal  atom-in-MUlta  vacancy  modal- 
The  starting  point  af  each  calculation  ms  the  compatsrtfan  af  density  fac¬ 
tion  p  (  r  )  using  the  stom-in-Jellium-vacsncy  model  (IV  Atomic  form  talers 
f  (  C  r  were  calculated  tor  different  metelt  and  «m  raeuits  war*  l^hd 
to  agree  well  with  experimental  teautts.  Transformation  from  the  thftn 
density  p  (  r  )  to  the  momentum  dgnaity  Y(  a  )  wka  oafvfed  but  uata'tay 
procedure  of  Burhhafdt  £2],  Konya  (J]  and  Coufion  and  Mufr  1*1  The  impltf 
for  y  (  £  >  were  used  to  calculate  the  Compton  profit**  Jty)  and  the  msfrjaa 
turn  expectation  values  <p  >  ,<p>  and<p  >  for  various  frtetals.  Hw*c 
theoretical  results  were  compared  Mth  experiment  Snd  Satisfactory  tf«* 
ment  wes  observed.  In  the  case  of  metallic  At,  the  effect  of  various  exchsftga 
cocreiation  potentials  on  the  form  factors  and  on  d>e«p  *  ,  <  p  >  and 
>  values  was  examined. 

[I]  M.  Manninen,  P.  3ens,  R.M.  Nlemlnen  and  3.K.  Lee,  Phys.  Rev.  Ml, 
7057  (1911)  |  M.3.  Puska,  R.M.  Nlemlnen  and  M.  Manninen,  Phys.  Wav. 
B2».  3037  (1*81). 

UJ  C.  Burkhardt,  Ann,  Phys.  (Leipzig)  2£,  3*7  (I93S). 

[3]  A.  Konya,  Hung.  Acta  Phys.  i,  12  (19*9). 

1*1  C.A.  Coulson  and  N.H.  March,  Proc.  Phys.  Soc.  (London),  A*  3,  3*7 
(1930). 
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THE  mason  MOMSMTHM  nmiRTTY  Qg  QALI.IDM  ARSENIDE 

by 

D.M.Tisew  and  M.J. Cooper 

Department  of  Physics,  University  of  Warwick,  Coventry.  CV4  7AL. 

R. S. Holt 

Neutron  Division,  Rutherford  Appleton  Laboratory,  Didcot,  Oxon.  0X11  OQX 

The  [100], C110], [111],  [112]  and  [221]  directional  Compton  profiles 
of  gallium  arsenide  have  been  deduced  from  Compton  scattering 
measurements  on  single  crystal  slices  at  gamma  ray  source  energies  of 
4l2keV  and  60keV.  Both  experimental  systems  detect  profile  anisotropies 
which  are  approximately  IX  of  the  peak  height  J(0).  These  profiles  and 
their  Fourier  Transforms  have  been  oompared  with  the  predictions  of  a 
pseudopotential  band  structure  calculation.  As  expected  the  scale  of  the 
anisotropy  is  smaller  than  for  germanium  and  is  correctly  predicted  by 
the  calculation.  However,  the  calculation  consistently  underestimates 
the  high  momentum  component  of  the  charge  density  in  all  three 
directions. 
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THK  DIBKCTIMOKAI.  MMOirTTC  OOMPTOH  PBQTILIS  OF  IRON 

by 

S.P.  Collins,  D.H.  Timms,  M.J.  Cooper,  A.  Brahe i a  and  P.P.  Kane. 
Department  of  Physios,  University  of  Marwick,  Coventry.  CV4  7AL. 

S.S.  Holt,  Neutron  Division,  Rutherford  Appleton  Laboratory,  Chilton 
Oxon.  0X11  OQX. 

D.  Laundy,  Daresbury  Laboratory,  Daresbury,  Warrington,  NA4  4AD. 

Circularly  polarised  synchrotron  radiation  (CPSS)  extracted  from  the  BBS 
at  Daresbury  Laboratory  has  been  used  to  determine  for  the  first  ties, 
the  directional  magnetic  electron  momentum  distribution  in  ferromagnetio 
iron.  The  data  provide  a  such  more  oritioal  test  of  band  theory  than  is 
possible  with  polycryatalliBe  samples.  The  scattering  measurements  were 
carried  out  in  transmission  geometry  using  a  Go  (220)  monochromator 
tuned  to  provide  ao  inoident  energy  of  89.8  keV,  the  scattered  radiation 
being  detected  by  an  inttrinsio  germanium  detector.  A  large  single 
orystal  wafer  of  silicon  stabilised  iron  was  aligned  with  the  n^netio 
field  parallel  to  one  of  the  orystal  lographio  directions 
([100],  (110), (111])  and  the  scattering  vector.  The  directional  magnet la 
Compton  profiles  determined  from  the  unpaired  spin  distributions  were 
oompared  with  APM  and  KKR  calculations  for  pure  iron  convoluted  with  the 
experimental  resolution  of  0.73a.u.  The  predicted  directional 
differences  are  qualitatively  confirmed  by  the  new  data  although  some 
interesting  differences  remain. 
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X-Ray  Inalaatic  Scattaring  Intensities  Maaaurad 
By  Enargy-Disparsive  Dif fractoaetry 
Takao  Zijiaa  and  Xaiko  Kishikawa 
Department  of  Chemistry,  Gakushuin  University 
Toshlaa-ku ,  Tokyo  171 ,  Japan 

In  tha  anargy-disparaiva  method,  tha  thaoratical  axpraaaion 
of  tha  inalaatic  scattaring  intansitias  to  ba  coapaxad  with  tha 
axpariaantal  valuaa  ara  usually  givan  by  tha  epproxl nation  of 
naglaeting  tha  width  of  tha  Compton  apac trust.  Tha  validity  of 
this  approximation  has  baan  numarically  axaminad  for  tha  ossa  of 
X-ray  scattaring  from  noon.  Tha  contribution  from  tha  tall  of 
tha  Compton  spactrun  dua  to  tha  lnnar  Is  alaetroma  was  found  to 
ba  mora  Important  than  that  from  tha  peak. 

It  has  baan  found  that  tha  arror  dua  to  tha  approximation 
navar  axcaads  0.2  «  of  tha  total  scattaring  lntanslty  for  tha 
scattaring  anglas  lass  than  35*  and  for  tha  photon  snargy  from 
IS  to  35  kaV. 

Mora  important  is  tha  eorraction  to  ths  tabulated  incoharant 
scattaring  factor  l(lt)  for  tha  axpariaantal  situation  whars  tha 
maasuramants  wars  mada  in  a  constant-scattaring  angle  mode  as 
theoretically  investigated  by  Bonham.*  * 

1)  1.1.  Bonham*  Phys.  Rev.  A23.  2950(1 981  Herratum,  ibid. 
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Charge  and  Momentum  Densities  in  Pressure-Induced  Meta  It  inSb 

with  NsCl  Structure 

T.  KOBAYASI  sad  H.  XARA+ 

College  of  Medical  Sciences,  Tohoku  University, 

Seiryo,  Sendai  980,  Japan 
^College  of  General  Education,  Tohoku  University, 
Kavauchi,  Sendai  980,  Japan 


Pressure-induced  InSb  with  rock-salt  structure,  obtained 
from  amorphous  phase  at  the  pressure  of  M.0  kbar,  is  experimen¬ 
tally  confirmed  to  be  metallic.  Previously [1*3] ,  by  performing  a 
aelf-consistent  total  energy  calculation,  we  discussed  metallic 
stability  of  this  material.  Zn  these  papers,  we  found  that  the 
material  is  a  system  of  a  coexistence  of  the  metallic  and  the 
strongly  covalent  properties.  The  momentum  density  distribution 
in  the  typically  covalent  semiconductor s  is  rather  insensitive 
to  a  bonding  structure  of  electrons (4] .  On  the  other  hand,  in 
metallic  systems,  it  is  indeed  sensitive  to  an  electronic  stru- 
ture.  Zn  view  of  these  facts,  it  is  interesting  to  study  the 
charge  and  momentum  densities  of  this  material  in  detail. 

Zn  this  paper,  we  calculate  the  Compton-profila  and  the 
positron  annihilation  angular  correlation  of  this  coexisting 
system.  Me  discuss  the  extent  of  appearance  of  metallic  charac¬ 
teristics  in  the  covalent  background.  Tbs  results  will  also  be 
discussed  in  connection  with  the  charge  distribution  in  real 
space,  the  charge  transfer  and  tha metallic  stability. 


(1]  X.Shindo,  t.Shimamura,  T.Xobayasi  and  X. Karat  j.Phys.Soc, Jpn. 
i!  (1980)  2083. 

(2]  X.Shindo,  T.Xobayasi  and  X. Karat  J.Phys.Soc. Jpn.  SO  (1981) 
2274. 

(3)  T.Xobayasi,  X.Shindo  and  X. Marat  Solid  Stato  Phytiot  under 
Pressure,  ed.  by  S.Kimonura  (KTX  Sci.  Pub.,  Tokyo  1985),  p49. 

(4)  K.Nara,  X.Shindo  and  T.Xobayasi «  J.Phys.Soc. Jpn.  44  (1979)  77. 
l.Nara,  T.Xobayasi  and  K.Shindoi  j.phys.Ct  Solid  State  Phys. 

U904)  3987. 
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Department  of  Physics,  Mwsity  of  ftajaothaa,  Jaipur-302004 

ftajeothaa,  India 

'Department  of  Physics,  Jodhpur  Ihivsnlty,  Jodhpur,  India . 
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1.  Mali,  J.  Phys.  C  14.  4041  (1943) 
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M.  ■»*■*  B.L. 

Department  of  Physics ,  Mwilty  of  lajasthaa,  Jai  par-302004 

(India) 

^Present  Addroooi  Department  of  Physics,  Uni-reraity  of  Jodhpur 
Jodhpur  (Rajasthan) ,  India 


Electron  momenton  dUtrlbetions  la  hep  Er  sad  Cd  have 
boss  etadied  far  tha.  first  than  asiag  Compton  scattering  technique. 
Ilaaasraannta  tuna  bona  sail  by  scattarfag  M.J4  heV  gamma- 
rays.  Theoretical  aanpntaUuua  bora  boon  carried  oat  asiag 
Isnnrnaltnad  Prwilsa  asM.  Soot  igmnaat  between  theory 
sad  eapertmont  is  foeod  if  the  eleotrne  coefigsratioa  for  Xr 
Is  chosen  as  4d*5e',  for  Cd,  the  KJTA  nadel  predicts  reasonably 
sell  the  Compton  profile  ia  comparison  to  free  electron  aad 
atonic  nodal#. 


Coapton  Profile  of  Polycry stall ins  Tungsten 

Uaha  Mittal,  B.I.  Sharaa,  Par  id  M.  Mohanuad  and  B.L.  Abuja* 

Depart aecrt  of  Physics,  University  of  Rajasthan,  Jaipur- 30 £004,  India 

•Deportaent  of  Physios,  University  of  Jodhpur,  Jodhpur  (Rajasthan) 
India 


ABSTRACT 

Coapton  scattering  technique  has  been  applied  to  study 
the  electron  aoaentua  distribution  la  polycrystslllne  tungsten. 
The  aeasnrsaents  have  been  made  using  ^Aa  Y-ray  source  (fiCi) 
and  intrinsic  Oeraaniua  detector.  Kxperlaaatal  results  have 
been  coapared  with  the  band  structure  oalculatioa  of  Papanicolaou 
at  el1  and  alth  our  Bauzaalised  VMS  Atea  Model  (l.P.A.) 
calculations.  LI-A.  values  for  8^.  configi ration  are  la  better 
a  greenest  with  the  axperlaaatal  values. 


1.  1.1.  Papanicolaou.  I.C.  Bacalls  and  B.A.  Papaconstantopouloa 
Phys.  Stat.  Sol.  (b)  137,  897  (1986). 
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THE  CRYSTAL  ELECTRON  ENERGY  AND  COMPTON  PROFILES  FROM 
X-RAY  DIFFRACTION  DATA 

ALEXANDROV  JU.  V..TSIRELSON  VO.,  OZEROV  RP. 

Mendeleev  institute  of  Chemical  Technology, 
NlunUjt  Sq.  9,  125820  Moacov,  0.8.8. R. 


Thor*  are  several  different  quantum  mechanic  approach** 
to  one -electron  dansity  matrix  determination  from  X-ray 
diffraction  data.  Th*  nor*  general  — fluid  of  that  kind  ahloh 
takas  Into  account  th*  crystal  translation  sy— try  has  baan 
developed  and  la  prsaantad  hara.  Th*  aathod  has  baan  appllad 
to  alactrcn  anargy  and  dlractad  QMpton  profllaa  calculations 
of  boos  covalent  crystals  -  diamond  and  silicon.  Klnatlc  anargy 
(par  atom  In  crystal)  calculated  practically  coincides  with 
the  theoretical  on*  and  experimental  values.  Tha  binding 
anerglss.  which  are  daterainad  as  a  differanca  of  two  vary 
large  values,  coincides  In  36% -limit;  this  limit  is 
characteristic  for  Rartrea-fock  calculation.  Co incidence  with 
theoretical  data  is  better. 

The  directed  Compton  profiles  had  bssn  calculated  In 
momentum  approximation .  good  agreement  with  theory  and 
experiment  for  both  compounds  in  all  regions  studied  has  been 
obtained.  Ws  would  like  to  draw  attention  that  In  th* 
approach  suggested  th*  Incoherent  effects  could  be  described 
starting  with  tha  coherent  X-ray  data.  Tha  fundamental  role  of 
th*  electron  denalty  can  be  seen  her*. 
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Directional  Compton  Profiles  and  their  Fourier 
Transforms  in  GaAs 

B.X.  Panda, D,P. Hah apatra  and  H.C.Padhi 


Compton  profiles  along  the  (100)  and  (111)  directions 
of  GaAs  were  Measured  using  59.54  kev  gaoasa-rays  from  a  3  Ci 
annular  source  and  an  HPGs  detector. 

Compton  profile  as  well  ae  Fourier  transformed  Compton 
profile  anisotropies  are  coopered  with  pseudopotential  calcu¬ 
lations  using  both  local  £11  as  well  as  local  plus  non-local 
potentials,  the  Measured  Goopton  profile  anisotropy  (Fig. 1) 
is  found  tb  be  in  reasonable  agreement  with  theory  for  both 
sets  of  potentials..  Xt  can  also  be  seen  from  Fig,  1  that  the 
extremums  In  the  measured  anisotropy  ere  shifted  slightly  to 
higher  g  values  as  domparmf  ho  theory.  The  autocorrelation 
anisotropy.  4» (lll-lOO). j/  shown  in  Fig. 2  is  dominated  by  the 
bond  anisotropy  se  in'  «£esmntal  semiconductors  [3]  and  because 
of  resolution  the  effects  Of  second  neighbour  interaction 
cannot  be  seen.  Ae  .negative  peak  in  the  anisotropy  occurs  at 
a  pin  tied  lower  than  the  bead  length  (4.S2  a.u).  Soma  aniso¬ 
tropy  is  also  found  ut  about  1  a.u.  which  is  not  predicted  by 
the  theory.  This  suggests  that  the  pseudopotential  wavef unctions 
are  hot  satisfactory  close  to  the  atomic  centra  which  perhaps  is 
evident  from  the  foot  that  the  wave- functions  are  not  made 
orthogonal  to  the  core  electrons. 


References  t 


1,  M.L. Cohen  and  T.X.Bergstresaer  Phya.  Rev.B  141  789 
(1955) • 

2,  J.R.Chetikowsky  and  N.L, Cohen,  Phys.  Rev,  B  14  556  (1976). 

3,  P.Pettisin,  R.R. Hansen  and  J.R, Schneider  Chemical  Physics 
12,  231  (19*1), 


Basis-Set  Refinement  bv  Cross  -  Entropy  Minimization 


Shridhar  R.  Gadre,  Indira  H.  Shrlvastava  and  Sudhir  A.  Kulkarnl 


Abstract 


A  gw— ^  eachnlque  to  refine  a  given  atomic  basis  with  the 
constraints  of  experimental  /  theoretical  <r2»  and  <p2»  values  is 
presented.  The  refinement,  is  achieved  by  minimization  of  the  cross 
-  entropy  S  |  pj  Pq  }  -  /  P  (F)  In  [  )/  ^,{f)  ]  df  where  P  (r) 

and  pQ(r)  are  respectively  the  refined  and  reference  (  starting  ) 
densities.  The  wave  functions  are  chosen  to  be  Slater  determinants. 
The  procedure  is  tested  on  some  Gaussian  basis-sets  for  H,  He,  Li  and 
Be  atoms.  It  is  found  that  the  refined  basis-sets  yield,  in  general, 
excellent  estimates  of  the  <rn»  and  «pn>  expectation  values  with 
relatively  small  loss  in  the  total  energy.  Exploratory  studies  for 
molecules  employing  these  refined  sets  are  also  presented. 


*  Abstract  of  the  work  to  be  presented  at  a  Poster  Session  at 
SAGAMORE  -  IX  to  be  held  in  Portugal  In  June  -  July,  1988. 
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F.  Cenoud,  A.  K.  Singh,  A.  A.  Manuel,  T.  Jarlborg,  E,  Walker,  M.  Patar 

Ddpartemont  da  physique  da  la  mstiire  eondansda 
Univwrsitd  da  GenAva 

24,  Quel  Ernasc  Ansermet,  CH-1211  GenAva  4,  Switzerland 


and  M.  Waller 

Max -Planck- Ins tl tut  far  Metallforschung 
Institut  filr  Werkstoffwlssenscheften 
Seestrasse  92,  0-7000  Stuttgart,  Germany 


Electron  ataanM  dlstrlbotlan  and  spin  density  of  ferromagnetic 
Iron  studied  by  spin  polarised  positron  annihilation 


Abstract. 

Wa  report  the  first  study  of  the  Fermi  surface  topology,  electron  momentum 
denelty  and  spin  mamentiM  density  In  ferromagnetic  iron  using  two- 
dimensional  angular  correlation  of  polarised  positron  annihilation  radia¬ 
tion  (2D-ACPAE) .  Pa  have  performed  a  self -eons latent  together  with  a  par¬ 
ametrised  band  structure  calculations  using  the  linear  muffin  tin  orbital 
(LHT0)  method.  Calculations  of  the  aoomatun  distributions  ware  dona  both  In 
the  Independent  particle  model  approximation  rni  including  electron- 
positron  correlation  effects.  The  analysis  of  the  experimental  data  shows 
that  the  large  W-centered  hole -ellipsoid  of  minority  3li  band  glwen  by  die 
self -consistent  hand  structure  calculations  does  not  exist  or  is  vary 
small.  The  nature  of  the  electron-positron  correlation  offsets  is  found  to 
raaeoble  the  ones  which  mere  observed  by  Singh  ot  al  (*1986)  for  nickel. 
This  confirms  the  systematic  trends  of  the  slactron-posieron  correlation 
of facto  for  localised  d-elactrena.  The  relative  spin  momentum  density  is 
negative  at  small  valuas  of  p  and  can  be  correctly  described  only  with  s 
different  treatment  of  the  correlations  for  majority  and  alnority  electron 
bands. 
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RESONANT  RAMAN  SCATTERING  IN  METALS 

V.  Etelaniemi,  K.  Hamilainen,  S.  Maaninen  and  P.  Suortti 

Department  of  Physics,  University  of  Helsinki, 
Siltavuorenpenger  20  D,  00170  Helsinki,  Finland 

S.P.  Collins,  M.J.  Cooper  sad  P.P.  Kane 

Department  of  Physics,  University  of  Warwick, 

Coventry,  CV4  7AL,  U.K. 


In  the  resonant  Raman  scattering  process  (RRS)  the  incident  x-ray  photon  energy  is 
just  below  the  the  absorption  threshold  of  the  target  electron.  The  intermediate  state 
involves  a  virtual  hole  and  in  the  final  state  there  is  a  higher  shell  hole,  an  election  in 
the  continuum  and  an  emitted  photon.  The  scattered  energy  spectrum  is  continuous 
because  the  photon  and  the  ejected  electron  share  the  available  energy.  RRS  arises 
from  §  <  A  term  in  the  interacting  HaxniHooian  which  couples  the  electromagnetic  field 
and  electron  and  the  scattering  cross  section  in  dipole  approximation  has  been  recently 
calculated1. 

In  order  to  study  the  energy  dependence  of  the  RRS  cross  section  a  tunable  x-ray  source 
is  required.  This  can  now  he  done  using  synchrotron  radiation.  Scattering  components 
due  to  the  d'-tmn  can  be  etimated  by  choosing  a  scattering  angie  id  90*  and  linearly 
polarised  incident  beam.  First  experiments  of  this  kind  were  made  lor  Ni  in  LURE, 
Paris*. 

In  this  study  synchrotron  radiation  from  SRS  storage  ring  in  Daresbury,  U.K.,  was 
used  to  measure  RRS  ernes  section  tor  Cn  and  Zn  (K- shell  hide)  and  Ho  (L- shell  hole). 
Incident  x-ray  energies  varied  from  values  ~  1  keV  below  the  aoeortion  edge  up  to  the 
energies  ~  MO  eV  above  the  edge  where  fluorescence  was  excited.  The  fluorescence 
yield  was  ussd  to  determine  the  incident  photon  flux  and  absolute  RRS  cross  sections 
can  then  be  obtained. 

The  double  differential  cross  section  d,o/dtDdw  of  RRS  in  Ni  was  also  measured  using  a 
high  resolution  crystal  spectrometer  and  conventional  x-ray  tube*.  This  is  particularly 
interesting  because  the  cross  section  is  modulated  by  the  electron  scattering  from  the 
neighbouring  atoms.  Similar  effects  are  seen  iu  EXAFS  (Extended  X-ray  Absorption 
Fine  Structure)  but  the  role  of  the  inner-shell  hole  is  different. 


1  T.  A  berg  and  J.  Tulkki  in  "Atomic  Inner-Shell  Physics”  edited  br  B.  C’rasemuiin 
(Plenum,  New  York,  1985)  Ch.  10. 

*  S.  Manuinen,  P.  Suortti,  M.J.  Cooper,  J.  Chomilier  and  C>.  Loitpias,  Phys.  Rev.  B34, 
353  (1980). 

*P.  Suortti,  V.  Eteiinienii,  K.  HamSJainen  and  S.  Mann'uien,  J.  Physique,  to  be  pub¬ 
lished. 


Binding  and  Correlation  Effects  in  Simple  Molecules 
As  Studied  by  Gas-Phase  X-Ray  Diffraction 
Keiko  Nishikawa  and  Takao  Iijima 
Department  of  Chemistry*  Gakushuin  University 
Toshima-ku,  Tokyo  171*  Japan 

We  reported  gas-phase  X-ray  diffraction  experiments  carried 
out  by  the  energy-dispersive  method  in  order  to  investigate  the 
binding  and  correlation  effects  in  charge  distribution  of  simple 
gaseous  molecules.  Comparison  of  the  measured  total  (coherent  ♦ 
incoherent)  intensities  with  the  Bartree-Fock  independent-atom 
calculation  revealed  the  binding  and  correlation  effects.1* 

Recently  improvement  has  been  made  in  both  the  experiment 
and  analysis.  Reform  of  the  gas  cell  has  decreased  the  back¬ 
ground  intensity  sutinly  caused  by  the  scattering  from  the  windows 
of  the  cell  to  1/10. 

For  the  Inelastic  cross  section  to  be  compared  with  experi¬ 
ment,  a  more  rigorous  expression  for  constant -angle  measurements 
given  by  Bonham2*  has  been  used  instead  of  the  Waller-Bartree 
theory . 

When  several  angle-settings  were  made  for  covering  a  wide 
range  of  s-values  (at  scattering  parameter),  the  applied  tube 
current  was  different  for  different  scattering  angles.  This 
difference  of  the  tube  current  might  change  the  energy-spectrum 
of  the  white  X-rays.  This  effect  is  now  under  investigation. 

The  improved  results  of  Oj  and  Ne  will  be  presented. 

1)  K.  Nishikawa  and  T.  Iijima,  J.  Chem.  Phys.,  87,  3753(1987). 

2)  R.A.  Bonham,  Phys.  Rev.,  A23,  2950(1981);  erratum,  ibid.,  A35, 
3964(1987). 
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HIGH  ENBBCT  NEUTRON  RECOIL  SCATTERING 
1M  LIQUID  *Be 


R  S  Holt,  L  N  Needham  and  N  P  Paoll 


Neutron  Division 
Rutherford  Appleton  Laboratory 
Chilton,  Didcot,  Oxo n.  U.K. 


Abstract 


Neutron  recoil  scattering  fro*  liquid  *Be  at  4.2  K  aad  1.6  K 
has  been  observed  for  a  sonant us  transfer  ef  150  A”*  using 
the  electron  volt  spectrometer  on  the  pulsed  neutron  source 
ISIS  at  the  Kutberford  Appleton  Laboratory.  The  spectreneter 
is  baaed  an  the  (n,r)  neutron  resonance  absorption  technique 
using  a  single  lisauth  Ceraanate  photon  detector.  Analyais 
of  the  recoil  scattering  spectra  yielded  aean  atonic  kinetic 
energy  values  <X>»14. 1*3.0  K  at  A. 2  R  and  <K>-14.6*3.2  K  at 
1.6  X  in  good  agreement  vith  values  obtained  at  such  lover 
aoaentua  transfer.  No  direct  evidence  for  the  Bose 
Condensate  peak  vas  found  but  an  upper  limit  to  the 
condensate  fraction,  n0>  of  20X  vas  determined  using  model 
celculatlona.  This  value  is  in  reasonable  agreement  vith 
other  condensate  fractions  reported  in  the  literature  at  this 
particular  teaperature. 


o 
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ANISOTROPY  IN  TBS  ATOMIC  HOMKNTUM  DISTRIBUTION 

OF  PYROLYTIC  GRAPHITE 


M  F  Paoli  and  R  S  Holt 

Neutron  Division 
Rut bar ford  Appleton  Laboratory 
Chilton,  Dldeot,  Oxon.  U.K. 


Abstract 


Deep  inelastic  neutron  Scattering  using  the  (n,y)  resonance 
abeorptloa  technlftie  eh  the  puflaed  source  1818  baa  bean  aaed 
to  dstarnlpa  the  naps  atonic  kinetic  energy  in  pyrolytic  and 
poly crystalline  graphite.  Aa  analysis  of  the  recoil 
distribution  tvldtfas  shoes  a' significant  anisotropy  In  the 
atonic  aoaanjha' distribution  aeasured  parallel  and 
perpendicular  to  the  hatigaaal  layers.  Coaperison  bet veen 
the  observed  ansa  kinetic  energies  and  t hose-derived  Iron  a 
phonon  density  el  states  nodal  are  in  agreeaent  perpendicular 
to  the  layers  bit  at  variance  parallel  to  the  layers.  A 
saell  asynaetry  in  the  recoil  line  shape  has  also  bean 
observed  and  is  attributed  to  the  influence  of  final  state 
corrections  to  the  lapulso  Approxlaation. 
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urn— m»n«  or  atomic  wotum  immu 


n 


mojsrlc  minim  scArmnc 


*  S  Bolt  end  N  t  Paoli 

Neutron  Division 
Rutharford  Appleton  Laboratory 
Chilton,  Didcor,  taw.  S.K. 


Atatnet 

The  ttdnlvtw  of  noottoa  rasooaaca  abaorptiaa  km  bow  an  ad 
w  tho  folaod  snore#  XUS  at  tho  hothorfard  Ifplotw 
I  shorn tary  to  da  randan  tho  otosia  owwtw  distribution 
i(|)  of  light  a  tow.  Tho  high  Him  of  opl thorns!  boo  trow 
allow  atroag  oaotroo  roaooaneoo  la  tho  aloctrao  volt  raglon 
to  ho  nod.  AO  l»,r)  or  hosanont  Botoctor  Bpaetrsw  tor  (BOS) 
boeOd  w  oaotroo  TOT  haa  boon  Imlofod  on  IBZB  aalog  both 
rlaglo  mi  ooltidotoctor  omflgoratlwo.  Tho  high  aaargjr 
gaaoo  ngn  aoittad  af tor  absorption  aro  captured  by  Blaaoth 
Oaroaoato  (BOO)  photon  do  tact  ora.  Tho  high  ooowtw  and 
onargy  tranafora  achiovad  wing  tho  BOB  technique  are 
ooeooooty  to  validate  tho  Xnpolse  Appro* loot ion  In  the  recoil 
ocottorlag  proced*  allotting  n(f)  to  bo  extracted  fro*  tho 
oaemred  ((]•*>  opoctra  directly.  Meutron  recoil  apectra 
(analogaoa  to  CoOpton  proflloa  oaing  phot on  reactor iag) 
t bora fora  pt or idea  a  direct  aethod  of  dotornlning  atonic 
kinetic  energies  and  atonic  potentials.  Recent  aeasureaents 
la  palyerystalllaa  to  aro  aaed  to  tlloatrate  cow  of  the 
oo poets  of  this  technique. 
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IjLICTtXC  niU  GBADXMTS  IUUIID  OR  TU  STCTCHS  Hb-H  AMD  T«-B  BY 
PIRTORBED  ANGULAR  CORRELATIONS 

J.N.  Oil,  P.J.  Hand** ,  L.P.  hrrtin,  A.P.  da  Liaa  and  M.  Ayrea 

4a  Caapo* 

Phyalcs  Dapartaaat,  University  at  Coimbra,  3000  Colabra,  Portugal 


Hydrogen  atoaa  farm  iataratitlal  anblattlcaa  ahaa  introduced 
to  bee  Rb  aad  Ta  lattice*,  abate  tbay  occupy  tacrahadral  altaa 
( 1 ] .  Ita  atractara  la  depeadaat  aa  tha  bydrogaa  eoacaatra tloa  aad 
aaapla  taaparatura.  Tha  pbaaa-dlagraaa  of  thaaa  ayataaa  ara  known 
to  a  great  aataat,  aad  aoaa  of  tha  atruetaraa  aero  deteralned  by 
X-raya,  aaatroa  aad  TIN  diffraction  aathoda  [l]. 

The  POrtarbad  Aagalar  Correlation  technique*  aara  applied 
aaecoaaf ally  ta  thaaa  ayataaa  aatag  lflRf  radioactive  atoos  aa 
aabatl  tatiaaal  probe  a  ta  tha  aaUl  lattice  [2,3].  Tha  tachalque 
ytolda  tafaraa tftaa  eeaearniag  tha  eloaa  aleialty  of  tha  probaa, 
1»  tha  faro  at  tha  alaetrie  field  gradlaat  (afg)  aaaaarad  at  tha 
ptaha  aaelat. 

Although  tha  Idaatifieattea  of  aoaa  haoaa  phase*  could  ba 
dome  by  naigao  afg  aota,'  tha  interpretation  of  tha  afg  thaaaalvaa 
ta  aot  atraightforratd.  point  ahargo  aodala  hare  bo  a  a  developed 
ta  tha  phat  to  explain  tha  afg  aalaaa  dbtalaed  ta  aaay  dtffaraat 
PAC  aapaclaaata  (4|. 

Xtr  tha  prhooat  work,  tha  point  charge  aadal  which  uaaally 
only  taka*,  date.  account  tha  positive  charge  or  tha  ioaa  of  tha 
lattice  re  a  tapreaad  by  adding  negative  ehaegee  alaalating  tha 
firat  aaadat  at  the  alactraate  charge  daaaity  aroaad  the  probe 
atoaa.  Tha  choice  of  tha  point  cbdrgOa  and  their  locallratien  wa* 
haaad  aa  thaaratlcpl  calculation*  at  tha  chaagaa  iadacad  on  the 
electronic  charge  daaaity  by  tha  introduction  of  a  hydrogen  at** 
ta  the  aaial  lattice  13). 


(  1  1  “T »  Rcbabar,  1.  Nanai,  la  'Hydrogen  in  Natal*  II",  Top.  in 
Appl.  Phya.,  val.  IP,  0.  Alofeld,  J.  foalkl  (ad*.), 
Cptiagar,  garlln,  1971,  p.  11. 

(  2  1  -P.J.  Noadaa,  J.N.  Nil,  N.  Ayr**  da  Caapea,  R.  Paichl,  A. 

Noidiagar,  Hyp.  lat. ,  13/ It  (1913)  791. 

I  3  |  -3 .  N .  Nil,  P.J.  Honda* ,  A.P.  da  Li*a,  N.  Ayraa  do  Caapo*, 
■hang  Tuqta,  ».  Paichl,  A.  Valdiogar,  J.  of  the  L*s*-Couaon 
Nat.,  129  (19»7)  143. 

I  4  )  -X.  Baden* tad t,  Nyp.  lat.,  24/26  (  1913)  321  . 

(3]-H.0.  Prttacha,  9.  Duablar,  H .  Nuallar,  Z.  Anorg.  Ulg. 
Chaa.,  313  (19P4)  46. 
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snucnas  or  cm  MI3  moukuu 

Joyce  Terra  and  Diana  Guensburger 
Centro  Braeileiro  de  ftsquisas  Piaicaa,  Rio  de  Janeiro,  Brasil 


Pe  a tons,  when  trapped  in  frosen  rh3  matrixes ,  react 
to  Con  the  nolsculaa  IiMIj.  this  species  provides  a  nodal 
for  the  study  of  the  lntnractioe  of  BHj  with  ft  surfaces.  The 
Bossbener  spectats  shews  two  harrow  peaks  of  equal  intensity, 
Khh*  suggests  a  quedrupole  internet  ion  and  a  well-defined  ft 
slit.,  tbs  Xaasetflhlft  snasuared  is  different  from  that  of  ft 
Steen  in  race  fig  Mntrinss.  MBsthauer  experiments  in  the  pre¬ 
sence  of  an  external  nagnetie  field  reveal  a  large  positive 
negentic  hyperfine  field  (B.  Baitovitch,  Joyce  Terra  and 
B.  Litter st,  unpublished) . 

We  have  per forced  self-consistent  all-electron  Mole¬ 
cular  Orbitals  oaleelatioas  for  the  ftnij  species  which,  com¬ 
bined  with  tbs  experimental  date,  provide  insight  on  ths  elec 
troeic  strwotwre  of  this  nolseuls.  Ths  Discrsts  Variational 
■stlicd  with  tbs  lOSSl  density  approximation  was  eaployed.  The 
probable  grownd-etste  configuration  is  . .  .sj  (t)e2(t)e2(+)a°(  +  ) , 
end  s  Nslliksa-type  population  analysis  gives  the  ft  configu¬ 
ration  9d*Jd24a®*24s®*24p*,M4p®,°2.  Ths  lsrgs  positive  cal¬ 
culated  contact  hyperfine  field  (+910  kG) ,  obtained  from  the 
spin  density  at  the  ft  nucleus,  in  good  accord  with  sxperinsnt, 
is  ns inly  due  to  the  large  population  of  ths  ft  4sf  orbital. 


relative  to  4s*.  The  Quadrupole  Splitting  calculated  (-l.il 
wmj»\  alao  compares  well  with  the  experimental  value. 

The  calculated  value  of  the  charge  density  at  the  Fe  nucleus 
is  in  good  accord  with  the  Measured  Xsoaer  Shift.  K  snail 
negative  charge  on  Fe  (*'>-0.11  la  found,  as  expected  froe 
consideration  of  the  I  lone-pair  donation  to  Fe. 
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KLBCTRCWIC  STRUCTURE  AMD  ISOMER  SHIFTS  OF  Sn  HALIDES 


Joyce  Terra  and  Diana  Guenxburger 
Centre-  Braaileiro  de  Peaquisas  Fla leas,  Rio  de  Janeiro,  Brasil 


] 

i 


Measurements  of  the  Ixomar  Shift  6  of  compounds  by  Moss- 

bauer  spectroscopy ,  combined  with  first-principles  Calculations 

•  * 

of  the  electronic  density  at  the  nucleus  of  the  probe  atom 
p (o) ,  provide  valuable  information  on  the  ehemical  bonding  of 
the  Mfissbauer  atom  to  its  neighbors,  besides  setting  it  possible 
to  determine  the  nuclear  parameter  AR/R,  which  is  the  relative 
change  of  the  nucleus  radius  in  the  Mossbauer  transition. Me  have 
made  caloulations  of  pfo)  for  Sn  halides  (SnXj ,  *«  F,  Cl,  Br 
and  I) ,  using  the  all-electron  self-consistent  Discrete  Varia¬ 
tional  method  in  the  local  density  approximation.  An  embedding 
scheme  was  used  to  simulate  the  crystal.  A  very  good  linear 
relationship  between  p(o)  end  t  waa  found,  and  the  value  AR/Rp 
2.2  x  IS"*  was  derived.  The  increase  in  p (o)  from  F  to  Z  is  due 
mainly  to  the  Increase  in  the  population  of  the  5s  orbital  of 


Sn 
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LOCALIZATION  OF  ATOMIC  IMPURITIES  IN  MINERALS  BY 
PRECISION  X-RAY  DIFFRACTION  DATA 

V.S.URUSOV,  EL  BELOKONEVA 


Moscow  Stats  university,  Geological  Faculty,  Mo see* 


Stoat  Japrovsnt  of  X-ray  diffraction  sxpsrlaant  and 
treatment  of  -  tbs  data  baa  pszaitsd  to  sake  precision  study  of 
tbs  b*$istai  structure  dstalla  and  pscullarltlss  of  slsctran 
dansity  distribution,  l.s.  cbaadcal  bond!-  fstfturss.  lbs  first 
papas,  able*  JdMppnatratsd  tbs  principal  possibility  of 
localisation  a  snail  lapurity  anount  la  a  atructurs  by  careful 
analyses  of  Ap-sepe,  bad  dealt  with  ruby  atructurs  lnvatlgation 
Ul .  M  ana  dsticOad  tbs  structure  position  of  a  snail  aammt 
of  .  OS  lay  such  approach  ns  studied  three  aplnals: 

1)  nobis  MgfAljO4<0, OwttFe)  (2], 2)  bsrcynlts  (3),  3)  oyntatic 
Co-bfrinri*  dad  five  bsrylls:  4)prsetlealy  purs  baryll[4] . 
S)  ■  pinurins (2,4wt»»*) ,  «)snaregd<0,3wt»Cr.0.3Fe,2.CNa).  syntstle 
7) Oo- (l,lwt%)agjdS)Cu- (l,Swt%) -besting  bsxylla.  Tbs  aapsrlacntal 
data  wars  obtained  by  *  Syntax  *  Pi,  tbs  structures  wars  refined 
ueldy  an  *Rfclipee-S/200*  ooaputsr  by  IRIXTL- programs .  The 
reliability  factors  R,  Sw  and  gooMisss  of  fit  S  foe  high- order 
region  of  reciprocal  apace  are  in  the  table.  The  structure 
posltlona  of  snail  anount  of  iapurltlaa  ara  important  for 
physical  properties  interpretation,  especially  magnetic  and 
spectral  ones.  The  Ip-naps  allowed  to  detect  chenical  bond 
peculiarities  in  spinels  as  well  as  in  ring-silicats  beryl  1. 


Tabln^ 


aaapla 

1) 

a> 

0) 

4) 

5) 

«> 

7) 

8) 

S,%  0,77 

0,88 

1,07 

0,73 

1,17 

1,31 

1,08 

1.44 

*w.*  0. 96 

1,38 

1.5* 

0.79 

1,40 

1,49 

1.02 

2.33 

S  1,008 

1,358 

0,881 

1,020 

0,931 

1.010 

1,078 

1,596 

*Th*  wynijintil  ditt  warn  kindly  aant  by  Prof.  T.  Salto 
1..  V.Q.  Tslralaon,  M.tU.  Antipin.  R.O.  Qarr.  R.P.  Osnrov,  Yu. 
r.  ttruehkov,  Mays.  Stilt.  Sol.  (a)  87.  425,  1985  .  2.V.O. 

Tslralaon.  I.t.  Salokonava ,  Yu.  Z.  No*  Ik.  V.S.  Oruoov, 
Oaochiaija,  Wf,  lOsS.  1988.  3.  V.A.  Straltzov,  S.L. 

Motann,  V.Q.  Tslralaon,  V.S.  Uruaov,  R.P.  Osnrov, 

Oaochiaija.  RIO.  1458,  1987.  «.  O.A.  Rvdoklaova,  S.L. 

SalokOnava.  V.O.  Tslralaon,  v.s.  Urusov,  H5,  1988. 
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BIS  X-RAY  JSSUDOJOBSWIAL  TOR  AIV,  A^B*1  AND  AXIIBV  COM¬ 
POUNDS,  SBBERHXRSD  US  INC  THE  COHERENT  AND  NONCOHERENT  SCATTE¬ 
RING  FACTORS  By  J.  3akinavichi.ua,  Vilnius  Institute  of  Building 

Engineering,  Vilnius,  USSR 

% 

The  X-Ray  paeudopotentlal  components  (XPC)  tor  A1V,AZIBVI 
and  a“V  compounds  related  situ  tbs  charge  density  distribu¬ 
tion  in  the  crystals  have  been  obtained  using  tbs  sea sure d 
structure  asplitudes  and  noncoherent  scattering  factors.  The  OPW 
appro xiaatlon  for  valence  electron  wave  functions  and  first  or¬ 
der  of  overlap  integrals  have  been  used.  Bless  approxlaatlons, 
as  it  was  shown  in  O.3sklaaviohlust  C.BatarOnaa,  Molecule  Phy¬ 
sics,  Kiev,  197<»  M  2,  p.41)  lead  to  the  XPC  Matrix  eleeenta 

‘  (?%(Rr , 

expressed  in  terse  of  coherent  J(fJ  a  ns  nonooheriag  (Ooapton) 
^t; (?~  k) see tte ring  factors.  Che  valence 
electron  scattering  asplitudes  or  factors  have  bass  separated 
froa  the  aeasuzed  values  according  to  ^ (Oe^Ly.d)^^ 

where  /,(?)  -  is  the  oore  scattering  factor.  ' 

The  XPC  and  energy  levels  in  the  points  r  *1|1  and  along 
lines  tk  and  A  for  the  91,  ln8,  tnSe,  InO,  CdS,  CdSe,  CdCe,  BN 
and  GeAs  coapeunds  has  bssn  lnwastlgitad.  The  values  of  XPC  and 
energy  levels  for  Xnfle  as  the  illustration  of  the  aethod  are  pte- 
oanted  in  the  table 


HKD 

exp'  ' 

III 

2,49 

200 

*1,34 

220 

311  . 

Hare  V(S) 

4# 

o.i* 


2,72 

1:3 

0,13 


5e~  *1#  v 
Jm“prv 


exporisental  otruoture  asplitudes,  VCO^^-daterelnad  with  tafting 
into  account  the  nonlocal  part  of  pseudopotential,  V(S)op-optical 
paeudopotentlal  ooaponeots.  The  sain  parts  of  XPC  axe  expressed 
by  the  local  part  deterslnsd  using  tha  sxperlsental  values  of 
V(9)9Xg.  The  energy  levels  in  the  basic  of  vxPC  and  auparposition 
of  oiseotrlool  piano  veweo  hove  boon  determined.  The  egraeeent 
of  energy  gaps  calculated  using  tha  aeasured  scattering  aoplitu- 
des  with  optloal  oxporissntel  results  has  baen  observed.  The  da- 
pendenee  of  energy  levels  and  XPC  on  pecularities  of  charge  densi¬ 
ty  distribution  end  effective  charge  of  ions  in  the  investigated 
compounds  has  been  discussed. 
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THE  VALENCE  ELECTRON  MOMENTUM  DISTRIBUTION  INVESTIGATION 
IN  THE  SUPERIONIC  p  -  AND  p'1  -  Na20*x  A  1^0  -COMPOUNDS 

By  CJ.Jakimavichus,  Vilnius  Institute  of  Building  Enginee¬ 
ring.!  A .Alishauskas  and  R.Purlys,  Faculty  of  Physics,  Vilnius 
Universityi  Vilnius,  USSR 

The  valence  electron  momentum  distribution  functions  (VEMDF) 
of  superionic  compounds  p  -  and  p  -  NagO'x  AlgOj  have  been 
investigated  by  use  of  the  measured  and  calculated  Compton  pro¬ 
files  (CP),  The  dependence  of  CP  and  VEMDF  on  the  change  of  lat¬ 
tice  structure  of  hexagonal  p  -  and  p^  -  alumina tes  has  been 
investigated.  The  influence  of  stoichiometric  composition  of 
alumina tes  to  the  CP  and  VEMDF  has  been  studied.  The  X-Ray  three- 
-crystal  spectrometer  for  Compton  lines  measurements  has  been 
used.  The  scattering  angle  was  120°.  The  monochromatic  Mo  K* 

(  ItP  ■  17,  keV)  radiation  has  been  used.  The  monochromatization 
of  Mo  X-Ray  radiation  was  performed  by  Ceylon  graphite.  The  Li 
served  as  crystal  -  analyser.  The  exposure  time  was  200  s  per 
point.  The  noncoherent  scattering  factors,  calculated  with  ta¬ 
king  into  account  the  ionization  of  atoms  for  normalization  of 
measured  Compton  lines  have  been  used.  The  calculated  CP  and 
VEMDF  with  taking  into  account  the  ionization  of  atoms  Na+,A1^+, 
for  comparlsion  with  the  experimentally  obtained  results 
have  been  applied. 

The  decrease  of  measured  CP  as  oompared  with  the  calculated 
ones,  including  superposition  of  free  atoms  in  the  low  momentum 
region  for  p  -  and  p  -  alumlnates  has  been  observed.  This 
decrease  of  measured  CP  corresponds  to  the  shift  of  VEMDF  to 
the  region  of  higher  momentum.  Taking  into  consideration  the  io¬ 
nization  of  atoms  Al^+,  N*+,  02"  leads  to  better  agreement  bet¬ 
ween  Measured  and  calculated  CP.  The  correlation  of  valence 
electron  distribution  in  real  and  impulse  space  has  been  inves¬ 
tigated.  The  increase  in  charge  density  in  the  region  of  wave 
function  maximum  and  displacement  to  the  nuclei  in  real  space 
have  been  observed.  The  influence  of  electron  structure  change, 
caused  by  ionization  of  atoms  and  charge  density  deformation 
to  CP  and  VEMDF  have  been  discussed. 
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